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ENERGY CONSERVATION IN BUILDINGS

TUESD AY , JU L Y  27 , 19 76

H ouse of R epr esenta tives,
Conservation, E ner gy,

and N atural R esources S ubcom mittee  
of tiie  C om mit tee  on G overn men t O per ations,

Wastengton, D.G.
The subcommittee met, pursuant to notice, a t 10:10 a.m., in room 

2247, Rayburn House Office Building, Hon. Leo J . Ryan (chairman 
of the subcommittee) presiding.

Pre sen t: Representatives Leo J . Ryan and Gilbert Gude.
Also present: Norman G. Cornish , staff d irector; Robert K. Lane, 

assistant for energy; Ronald J. Tipton, assis tant for environment;  
Eileen W. Theim, chief c lerk; and Stephen M. Daniels, minority pro­
fessional staff, Committee on Government Operations.

Mr. Ryan. The subcommittee will come to order.
Today the Conservation, Energy , and Natu ral Resources Subcom­

mittee begins a series of hearing on Federal energy conservation ef­
forts, with partic ular  emphasis on the progress being made in increas­
ing the energy efficiency of buildings.

There is no place in this society where we find a g reate r d ispar ity 
between what we are supposed to be doing and what we are actually 
doing than in the Federal Government. And the Federal Government 
should be taking  the lead and setting  the example.

For example, the Congress says that we shall drive no faster  than 
55 miles per hour. This causes great difficulty and stress for the mil­
lions who are engaged daily  in fobs requiring driving. Anybody who 
has driven from here to San Francisco or from San Francisco to 
Denver on the interstate freeways a t 55 miles per hour  has to realize 
that  the Federal Government goofed again.

These people are being required to drive 55 and given tickets i f they 
go over that. And yet, there are no penalties for the enormous waste 
in both the cost of manufacturing and the cost of using buildings. And 
T do not refer to dollar costs; I  re fer to energy costs. And th at is what 
this committee is going to  pursue—the energy costs and the cost inef­
ficiency, and what the Federal Government is doing about it in try ing 
to set policy to change it around.

There are many in thi s country who are concerned that  the Federal 
Government has not made energv conservation the top priority em­
phasis it deserves. I am one of them. Many feel tha t Federa l energy 
efforts are fragmented, uncoordinated, and, frankly, ineffective.

There are good reasons for this criticism. Since the days of the 
Arab oil embargo, we have seen very few substantive changes in the 
way we live. Americans continue to consume and waste massive
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amounts of energy as if  there were no tomorrow. We apparently have 
learned little  from our past experience.

Nevertheless, we have heard much talk in recent years from various 
Federa l officials about energy independence and energy self-sufficiency 
and how we must prepare  ourselves against future oil embargoes. Ju st 
recently, however, petroleum imports to this country reached a record 
high of 40 percent—and we are still going higher. And I contrast tha t 
with the dependency in about 1973 of 25 percent. We are not going 
in the right  direction.

Even though the Federa l Government has established a goal of re­
ducing oil imports, the situation is worsening daily. We are going to 
need more than broad platitudes to make energy independence a 
reality.

In the face of  such poor results, it is not surprising  th at the head 
of the  Federal Energy Administra tion has been quoted as saying tha t *
energy conservation in this country is a joke.

Through these hearings today, we hope to be able to determine why 
energy conservation has become a joke and why so littl e progress has 
been made toward development of an energy conservation ethic. *

We will pay p artic ular  concern to one key area of  energy conserva­
tion which, in my estimation, has been the most neglected—tha t of 
energy conservation in buildings. It  is surprising how many agencies 
are involved in improving energy conservation in buildings. The Fe d­
eral Energy Administration is working on the problem. So is the 
Energy Research and Development Administration, the National Bu­
reau of Standards, the General Services Adminis tration, the Dep art­
ment of Housing and Urban Development, and on and on and on.

Millions upon millions of Federal dollars have been spent by Federal 
agencies to improve energv conservation in buildings. Millions more 
will be spent this year. The big questions today are:  What has the 
taxpayer received in return?  What progress is being made? When will 
we see the turn ing point to improved energy conservation in this 
country as a result of the Federal efforts? Is  the Federal Government 
setting a proper example in energy conservation for the rest of the 
Nation to follow ?

I hope before these hearings are over we will have some answers to 
these and other important questions concerning the Federal role in 
energy conservation.

This morning we will hear from four witnesses. The first witness 
will be Mr. Robert Hemphill of the Federal Energy Administration.

Next we will hear from Roger Sant, former Assistant A dminis trator 
for Conservation and Environment of the FEA . And finally, we •
will hear from two distinguished architects.

I would like, before you begin, to make one final personal comment.
The consumer is daily being told to spend more money to buy a device 
to stick on the exhaust pipe of his car to clean it up ; he is being told 
to change the volume of water in the plumbing in his bathroom; he is 
being told to do all kinds of things, including to go along with a 
lower speed limit.



But I do not see what large agencies, including private as well as public, but especially public, are being required to do so far  by com­parison. And tha t is what I am interested in hearing.
I want to know about the short-range plans—those bits of patch- work and pasteup and the rest tha t are  going to get us through  the next 2 o r 3 or 4 years. But, beyond that , I want to know what specific changes are now planned in the construction of buildings in this country and  in the construction policies of this country tha t will signifi­cantly and drastically  change the present system of operation.I will give you one more example. My distr ict includes the San h rancisco Airpor t. The San Francisco Airport is 22 miles, as the taxicab flies, from downtown San Francisco. And the Federal Govern­ment has all kinds of regional headquarters in San Francisco. But I know of no plans in the Federal Government to change those regional headquar ters from San Francisco to the airport—not just in the sense of providing a few heads of agencies down there, but in the sense of changing policies so that  a person who has to fly in or out can fly in and spend a couple of hours there without worrying about tran spo rta tion; so that he could have his meeting and get back home on the same day without using transportat ion back and forth because that  is the way it has always been done.
1 know of no agency in the Federal Government tha t is even talk ing about any kind of change. And I am not speaking of permanent buildings, such as the Federal Court Building , which are already built in San Francisco. I  am talking  about the rentals and the leasings and the future leasings to meet Federal Government needs in the San Francisco Bay area.
As far  as that goes, nothing has been done in Oakland either. Oakland has an interna tional airport. But nothing of any kind has been done there either.
The transporta tion a round municipal airports and international air ­ports, whether in San Francisco or in New York City, is incredible. Why should one go from J FK  or La Guardia to downtown New York City to find some agency administra tor—when he could better be placed out at the airpo rt ? If  he were there, one would not have to fight the  cost of transporta tion or the cost of gasoline or the cost of time or the cost of buildings built. This indicates to me a total lack of concern on the part  of the Federal Government.
And this is what we are afte r in this subcommittee. I guarantee you tha t where we find not enough progress being made, we are going to harass the daylights  out of those who are involved.
I want to see the Federal Government actively involved in specific and particular change—change to be accomplished as soon as possible; change beginning today or tomorrow; and, change being made with this committee’s urg ing and encouragement for positive results.And I will guarantee you a pret ty hard tongue lashing at least where there is not what we think to be satisfactory progress.With that, Mr. Hemphill, you may begin vour testimony.
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STATEMENT OF ROBERT F. HEMPHILL, JR., ASSOCIATE ASSISTANT

ADMINISTRATOR, ENERGY CONSERVATION AND ENVIRONMENT,
FEDERAL ENERGY ADMINISTRATION ; ACCOMPANIED BY DAN C.
QUIGLEY, DIRECTOR, BUILDINGS POLICY AND ENERGY CONSER­
VATION; AND ROBERT JORDAN, ASSOCIATE ASSISTANT ADMIN­
ISTRATOR, MARKETING

Mr. H em ph il l. I  th in k  th is  oppor tu ni ty  to  ap pea r before you  to 
dis cuss en ergy  co nserva tio n in  bu ild in gs  is par ti cu la rl y  use ful  fro m 
ou r poin t of  view bec aus e I as su re  you  th a t a nu m be r of  us in th e 
Fed er al  Go ve rnmen t who ar e di re ct ly  conc ern ed  with  en ergy  con ­
se rv at io n sh ar e th e fe el ings  wh ich  you  have  so ap tl y  exp res sed .

In  th e bu ild in gs  sec tor , co nserva tio n ge ne ra lly  me ans tw o th ings . 
F ir st , it  m ean s a set of  c ap ital  inve stmen ts  in ex is tin g fa ci lit ie s wh ich  
ti gh te n  up  buildi ng  shell s, an d make he at in g an d cool ing equip me nt 
more e fficient, an d th us  pa yin g fo r the ms elv es in a pr ed ic tabl e nu mbe r 
of  ye ars. Thi s so rt of  co ns erva tio n,  in sh or t, is no th in g mo re th an  
ca pi ta l inve stmen t just ifi ab le  on tr ad it io na l econom ic gr ou nd s. T ra in ­
ing,  ed uc at ion,  an d in fo rm at io n pr og ra m s fo r th e ow ne rs an d op er ­
at or s o f c om me rcial an d re side nt ia l bu ild in gs  a re  typ ic al  of  th e second 
so rt of  co nserva tio n in ex is ting  bu ild ings .

Con se rvat ion in bu ildi ng s in th e U nited  Sta te s wil l no t be a sim ple  
m at te r.  In  man y res pects , it  wi ll be more comp lex  an d diff icult  th an  
en co ur ag in g incre ased  d om est ic energy  p ro du ct io n.  W hi le  only several 
th ou sa nd  comp anies  prod uc e an d di st ribu te  ou r en ergy , mi llion s of 
businesses,  in st itut io ns  an d in di vi du al s consum e it. S ti ll , it is vi ta l to 
mak e the effor t becaus e 37 pe rcen t of  all en er gy  used in the Uni ted 
Sta te s is con sum ed in th e bu ildi ng s sec tor . The  N at io n’s 67 mi llion  
occupie d ho us ing un its , of  wh ich  some 47 mill ion ar e sing le -fam ily  
homes, accoun t fo r 70 pe rcen t of  the en ergy  nee d in th e bu ild in gs  
sec tor .

Co mmercial  an d ot he r no nr es iden tia l st ru ct ure s accou nt fo r the 
re m ai ni ng  30 pe rcen t of  th e en ergy  con sum ed in th e bu ild in gs  sec tor . 
Typ ical  o f th ese  s truc tu re s a re  office build in gs , wa reh ouses , e du ca tio na l 
bu ild ings , h os pi ta ls , an d S ta te  a nd  loca l pu bl ic  b ui ld in gs  a nd  colleges.  
A lto ge th er , th er e are 24 b ill ion squa re  fee t of comm erc ial  space.  These  
bui ld in gs  serve a wide  va ri et y of  func tio ns . Moreo ve r, th ei r ow ne r­
sh ip  is of ten back ed  by  c om pl icated  financ ial  ar ra ng em en ts . F o r the se 
reaso ns , ac hiev ing en ergy  co nserva tio n in th e comm erc ial  sec tor  is 
par ti cu la rl y  co mpl ica ted .
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In  Ja nuar y 1975, the  Pr es iden t proposed a numb er of measures 
add ressed  to  ene rgy  conserv atio n in bui ldin gs.  He stre ssed  t hat  c ut tin g 
lon g-t erm  ene rgy  consum ptio n was ju st  as im po rta nt  as increa sing 
ene rgy  supplie s. He prop osed a bill  to make the rm al efficiency stan d­
ard s man da tory  for all new res ide nti al and commercial  bu ild ings ; he 
proposed a new tax  credit  of  up  to $150 for homeowners  who inst all 
in su la tion ; and  he prop osed  a prog ram, to  wea therize  1.5 mil lion  low- 
income fam ily  homes.

I would add  pa renthe tic al ly th at  we t hink  th at  some or all of  th ose 
pro posals would have  at least sta rte d us tow ard the signif icant and  
dras tic  changes which you  men tion ed ea rli er  in yo ur  sta tem ent .

Ei gh teen  mo nths lat er , we do not have the  tax cr ed it;  we do not 
have  m an da tory  bu ild ing s tand ar ds ; and, we do no t have  a we ath eri za­
tion bill.  We are  hopeful th at  these measure s will be passed in some 

,  for m before  Congres s ad journs  t hi s fal l. Th is is an especia lly serious
mat ter fo r the  low-income fam ilie s in the Na tion. Those fam ilie s of 
four , wi th annual incomes of  on ly $5,500 pe r year, spe nd an est imated 
11 p erc ent of  th at  income on home ene rgy  use—or ab out $600.

« F E A  is rea dy  to quickly imp lem ent  the  we ath eri zation pro gra m.
W ith ou t the  p rogram , h igh  energy b ills  wi ll forc e m any  of th ese fami­
lies to  cu t bac k on basic necessities in o rder  to keep wa rm in  win ter.

The se Pr es iden tia l pro posal s are , by and  large , Gover nment  incen­
tives to encourage  pr iva te acti on.  The Ad minist ra tio n also recog nizes  
there  is a lack  of  rel iab le in fo rm at ion on the  costs and benefits of 
specific conserv atio n mea sure s and has consequ ently inst itu ted pr o­
gram s which would pro vide such inf orma tio n to  th e pr ivate sector.

Because energ y con servat ion  is in the  economic se lf- in ter es t of v ir ­
tual ly  al l energy users,  ou r p rogram s ha ve em pha sized the pro vis ion  of 
de tai led  inf orma tio n on pro ven  con servat ion  measures ra th er  than  
ar bit ra ry  c ont rols on e nergy use. The in tent  of t he  p rogram s has been 
to reduce ene rgy  consum ptio n to the  max imum ex ten t possible with 
ex ist ing  technology , wh ile also minim izing  the cost  to  th e G overnm ent .

Mr . Ch air man , we have  prep ared  a document  whi ch desc ribes our  
program s, and which I would like to sum marize  a nd  i nclude  as  p ar t of 
the  com mit tee’s record. I t  is en tit led , “B ui lding s Pr og rams—E ne rgy 
Conse rva tion and En vi ronm en t.” I would also like  to  sub mit to you 
a copy  of the first  qu ar te rly  repo rt on FE A  energ y con servat ion  
prog ram s which we pro vid ed to the Hou se and Senate Com mitt ees 
on A pp ro pr ia tio ns  in A pril of  1976.

[The m ate ria l fo llo ws :]
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BACKGROUND

The ob jecti ves o f the Federal Energy Adm in is tratio n' s O ffi ce  of Bu ild ing s 
Programs, Conservation and Environment are to  co nt rib ut e to the maximum 
extent possible  the redu ction  of bu ild ings  energy demand growth; to 
do th is  wi th minimum adverse impact ; and to  accompl ish i t  in  the shor test 
fe as ib le  time.

The Offi ce  of Bu ild ing s Programs has set out  to  accomplish these ob ject ives  
by developing, organiz ing  and demonstrating ex is ting  and new techn iques 
and techno log ies to encourage and permit immediate and inc rea sing 
conservat ion in  bu ild in gs . The vast po te nt ia l fo r e lim in atin g energy 
waste and making more e f f ic ie n t  use of needed energy in  bu ild ings  is  
being addressed by pr oje cts fo r new and exis ting commercial, re s id en tia l,  
in s ti tu ti o n a l and Federal bu ild in gs.

The Offi ce  of Bu ild ing s Programs is  disaggregated in to  four  major 
sub-sectors which cover to ta l energy use in  bu ild in gs :

(D)

(A) Commercial Bu ild ing s
(B) Re sid en tia l Bu ild ing s
(C) In s ti tu ti o n a l Bu ild ing s
(D) Federal Bu ild ing s

However, the re are ex is ting  bu ild ings  programs th a t,  because o f th e ir  
subjec t mat ter, extend beyond the  scope o f a sing le  sub-s ector  and are 
d ir e c tl y  pe rti ne nt  to  a ll  sub-s ectors of the O ffi ce  of  Bu ild ing s 
Programs. These programs are dist ingu ishe d as Cross-Sector  Programs.

The Offi ce  o f Bu ild ing s Programs als o con tains a Pol icy and Le gi slat ion 
O ffi ce  which prov ides  general suppor t in  the areas o f both economic 
an alys is and le g is la ti v e  po lic y  a lte rn a tives.



9

A. COMMERCIAL BUILDINGS PROGRAMS

Programs under this sub-sector address themselves to the energy 
consumption of both new and existing commercial buildings which 
includes office and bank buildings, retail establishments, super­
markets, shopping centers, hotels, laboratories and public buildings. 
The commercial sub-sector is especially attuned to the great variations 
in design, use, equipment, operation, quality of construction, size 
and institutional framework. Commercial buildings are responsible 
for 30 percent of the total annual energy consumption by buildings; 
therefore, it is the objective of the programs in this sub-sector to 
formulate energy conservation procedures and methodologies that will 
effectively reduce the energy consumption of all types of commercial 
buildings, emphasizing overall building design as well as efficient 
equipment, maintenance and operation.

Program Descriptions:

I. Buildings Energy Management Workshops

The FEA Workshops Programs are focused on three critical areas 
of energy use in the commercial sectors of the Nation's 
economy:

a. Energy consumed in the operation and maintenance of 
commercial and industrial administrative office space 
(Buildings Energy Management Workshops);

b. Energy consumed in industrial and manufacturing processes 
and operations (Industrial Energy Conservation Workshops);

c. Energy consurflfed in transporting employees between work 
site and residence (Vanpooling Seminars and Workshops).

The Buildings Energy Management Workshops is a one-year program 
during which approximately 140 workshops will be conducted and 
aimed at the owners, operators, and major tenants of large 
buildings or building complexes. They will cover opportunities 
for, and the economics of, improved energy management in the 
operation of buildings. Included will be coverage of lighting, 
heating, cooling, ventilation, insulation and energy-related 
utilities associated with the operation of commercial buildings.

1
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I I .  L ig h ting  and Thermal Operations  Awards Program

The L ig h ting  and Thermal Op era tions (LTO) Awards Program is  
designed  to  encourage  and recogn ize  ou ts tand ing le ve ls  of 
energy savings th roug h im plem en tation o f L ig h ting  and Thermal 
Opera tions Programs in  commercial b u ild in g s .

Awards are made on the  ba sis o f annua l ene rgy  savings determ ined 
by comparing k il o w a tt  hou rs consumed in  the prev ious  ye ar,  
ad justed  i f  ne ce ssary,  fo r  substa n tia l changes in  mix an d/or  
prod uc tio n le v e ls . Savings o f 30-35 pe rcen t q u a li f ie s  an app lic an t 
fo r  a M eri t Award, savings o f more than 35 pe rcen t q u a li fi e s  an 
app lic an t fo r  an Ex ce llenc e Award.

C urrently e f fo r ts  are  be ing  made to  e f fe c ti v e ly  in co rp ora te  the  
LTO Awards Program in to  the B u ild in gs Energy Management Workshops 
Programs as an a d d it io na l in cen tive  to  b u il d in g  owners, op erators 
and ma jor  tena nts to  imp lement an e f f ic ie n t  ene rgy co ns erva tio n 
management program w it h in  th e ir  own b u ild in g s .

2
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B. RESIDENTIAL BUILDINGS PROGRAMS

Of th e  to ta l  U nited S ta te s ' en er gy  consumed in  1975, 37 pe rc ent was 
consumed in  th e b u il d in g s  s e c to r . R e s id e n ti a l s tr u c tu re s  consume 70 
pe rc en t o f  th e en ergy  consumed in  th e b u il d in g s  s e c to r . These s tr u c tu re s  
in c lu d e  s in g le - fa m il y ,  m u lt i- fa m i ly ,  low and hig h r is e ,  and m obile  homes. 
In  an e f f o r t  to  reduce  th e en er gy  co ns um pt ion o f  r e s id e n t ia l b u il d in g s  and 
p ro v id e  homeowners w it h  s p e c if ic  te c h n ic a l and f in a n c ia l in fo rm a t io n , FFA 
is  w ork in g w it h  tw e lv e  s ta te  go ve rnmen ts to  im plem en t seve ra l d i f f e r e n t  
prog rams.  P a r t ic ip a t in g  s ta te s  were se le c te d  on th e bas is  o f p ro posa ls  
subm it te d  fro m tw e n ty -f o u r s ta te s .

Program D e s c ri p ti o n s :

I .  P ro je c t Conse rve

Two o f  th e  s ta te s , M ass ac hu se tts  and New M exico , ar e conducting 
PROJECT CONSERVE, a com pute rize d co s t and sa vin gs syste m in v o lv in g  
d is t r ib u t io n  o f a s im ple  q u e s ti o n n a ir e  to  s in g le - fa m il y  homeowners. 
Persons who p a r t ic ip a te  by com p le ting  and re tu rn in g  th e  tw en ty - 
n in e question  fo rm  re ce iv e  an a n a ly s is  o f  t h e i r  homes' th er mal  
c h a ra c te r is t ic s  and up to  f iv e  recomm en da tions  f o r  home im pr ov em en ts. 
D o - I t- Y o u rs e lf  and c o n tr a c to r  cos ts  fo r  th e  a c ti o n s  and es tim a te s 
o f  th e  payba ck pe ri o d  f o r  each are  in c lu d e d  as w e ll  as an e s tim a te  
o f  th e  energ y-c onse rv in g  p o te n t ia l.

I I .  Home En ergy Sa vers Program

E ig h t s ta te s  (C o n n e c ti c u t,  Rhode Is la n d , M ary land , Te nnessee, South  
C a ro li n a , Neb raska,  Utah and Ohio)  and two  p a r t ia l  s ta te s  (t e n  
n o rt he rn  cou n ties  in  I l l i n o i s  and Chautauqua  Cou nty , New Yor k)  were 
se le c te d  to  im plem en t a l te r n a t iv e  programs  to  prom ote  re s id e n t ia l 
en er gy  co n se rv a ti o n . ff o s t o f  th e  prog rams  w i l l  be cen te re d arou nd  
a workb ook en ab ling  homeowners to  e va lu a te  and com pute th e  en er gy  
e f f ic ie n c y  o f t h e i r  own homes. The wo rkb ook c u r re n t ly  is  un de r 
de ve lopm en t. A 30 m in u te  r e t r o f i t  f i lm  f o r  P u b li c  S erv ic e  T e le v is io n  
v ie w in g  w i l l  support  th e  w or kb oo k,  a lo ng w it h  a media campa ign .

3
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I I I .  Energy Evaluation of  Residential  Build ings Using Interactive  
Computer Graphics

Cornell Un iversity is cu rre nt ly developing graphic input ca pa bi lit ies 
which fu ll y  describe the thermal envelope of a single  fam ily , mul ti-  
zoned residence fo r energy ev alua tio n The use of  in te ract ive graphics 
provides immediate feedback as well as the a b il it y  to ed it , delete,  
modify, subs titu te or change elements in a building design.

The ca pa bi lity of dynamic display allows the unsk ille d user to 
manipulate, ro ta te , or tra ns late a build ing  as well as to visu al ly  
check it s  size, loca tio n,  and dimension.

IV. Energy Conservation in New Construction

With contrac tor assis tance , the Residentia l Buildings Programs 
Off ice  w il l develop and disseminate a manual fo r home builders  
on energy conservation in new resid en tia l const ruc tion . The
manual w il l cover design, construction and marketing and w il l w
include case studies of successful conservation-conscious builde rs.

VI. Ret ro fit  Business Guide Program

With contrac tor assis tance, a guide fo r people who may wish to expand ♦
th e ir  current business or s ta rt  a new business in the fi e ld  of
res ide ntial re tr o fi t is being prepared. The guide w il l incorporate
information on both materials and techniques fo r energy conserving
improvements, as well  as tip s on how to e ff ic ie n tl y  and successful ly
operate such a business.

4
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C. INSTITUTIONAL BUILDINGS PROGRAMS

Th is program invo lves the ed uc at iona l commun ity, hosp ita l and nu rs ing 
home f a c i l i t ie s ,  dete ntion cen te rs , and re li g io u s  bu ild in gs to  seek 
the  most exp editi ous measures fo r  ene rgy  co nse rv atio n; to  orga nize  
and p u b lic iz e  these measures;  and to  ad vise  as to  how the y might 
implement energy co ns er va tio n methods in  th e ir  va rio us  in s t it u t io n s .  
In s t it u ti o n a l bu ild in gs  o f the type  mentiorted above are  re sp on sible 
fo r  11 pe rcen t o f the  to ta l Un ited Sta tes annual  ene rgy consum ptio n. 
In s t it u ti o n a l f a c i l i t ie s  are  a t a disadvan tage  sinc e i t  is  very 
d i f f i c u l t  fo r  them to  pass through  the in o rd in a te  increase  in  
th e ir  ene rgy co sts , where as the  p ri v a te  secto r is  more ab le to  do so 
by add ing the  energy co st  to  the co st  o f th e ir  prod uc ts or  serv ic es.
The re fo re , because o f th e ir  unique s it u a t io n ,  i t  is  the ob je c ti ve  o f 
th is  program to  s tr ong ly  p u b lic iz e  and encourage the ac tu al  de mon stration 
and imple me ntat ion o f ene rgy co ns erving  a lt e ra ti o n s , pra ctices and 
me thodolog ies  fo r  in s t it u t io n a l b u ild in g s .

Program D esc rip tions:

I .  The Public  Schools  Energy Con se rvat ion Se rv ice s (PSECS)

*  In September 1974, through  FEA fu ndin g, Education  F a c il it ie s
Labora to ries,  In c.  developed what is  now known as PSECS. PSECS 
is  a computer based te chnic a l se rv ic e  designed  to  he lp and 
encourage school  d is t r ic ts  improve  th e ir  f a c i l i t ie s  and equ ipment.
The Federal  Energy A dm in is tra tion  has agreed to  prov ide lim it e d  
fund ing fo r  te s t marke tin g o f the elem en tary school package in  
se lected  school d is t r ic ts  in  ord er to  re fi n e  the  process,  de termine  
the co sts invo lved  in  opera ting PSECS, and fu r th e r  develop proc e­
dures th a t can be use<J.in f u l l  sc ale marke tin g a c t iv it ie s .

Th is serv ic e  w i l l  in fo rm  a d is t r i c t  (1 ) what the  pres en t le ve l o f 
ene rgy use is  in  each o f i t s  sc hools ; (2 ) what the energy use sho uld  
be in  each sc ho ol , and (3 ) how to  proceed to  achie ve  suggested 
ene rgy use le ve ls .

I I .  Energy Co nserv at ion  Workshops fo r  the Public  Schools  - Kind er ga rte n 
through  Tw elth Grade (K-12)

The O ff ic e  o f B u ild in gs Programs is  sp on sorin g a program o f ten (10 ) 
two -day in te ns iv e  workshops (one in  each Federa l re g io n) fo r  ene rgy 
co ns erva tio n in  f a c i l i t ie s  fo r  a na tiona l aud ience o f se lected  pub lic  
ele me nta ry and secondary school  a d m in is tr a to rs , school business o f f ic ia ls  
and school  b u ild in g  opera tio ns and maintenance adm in is tr a to rs  and

78-504 0  -  76 - 2



14

supervisors. The workshops w il l emphasize to those who use educat ional 
fa c il it ie s  awareness of  the methods Of energy conservat ion now known, 
and w il l provide op po rtu ni tie s fo r workshop part ic ip an ts  to id e n ti fy  and 
develop so lu tio ns  fo r energy-wasting problems in th e ir  own schools . ~ne 
ul tim ate goal of  the workshops is  to st im ula te , cncourace, and persuade 
the attendees to  in s ti tu te  or in flu en ce  the in s ti tu ti o n  of  vinorous 
energy con servat ion programs. The program w il l use sound, p ra c ti ca l,  
use ful fa ct s and procedures to achieve th is  goal.

I I I .  Energy Conservat ion Workshops fo r Colleges and Uni ve rs iti es

The National Associa tion of  College and Uni ve rs ity  Business O ffi ce rs  
(NACUBO) w il l conduct a se ries of workshops to  info rm business 
o ff ic e rs  and physical plan t ad min is tra to rs  of  in s ti tu ti o n s  of  
higher education of  a campus energy management program. It s  purpose 
w il l be to  ass is t in  the e f fi c ie n t use of energy by col leges and 
un iv e rs it ie s , develop awareness of  programs now in  opera tion  and 
prov ide the impetus fo r implementing an e ff ec ti ve  energy conser­
vation program on campus.

IV. Saving Schoolhouse Energy •

The American Associa tion o f School Ad minist ra to rs  w il l fu ll y  r e t r o f it  
ten elementary schools across the country  as a demonstration of  what 
can be done in a ll  ex is ting  school bu ild in gs. The pro je ct  w il l be 
conducted in fi ve  phases, commencing w ith  a complete energy e ff ic ie ncy  
study of  the fa c il it y ,  cont inu ing  with  arch tectural -eng inee rin g 
mod ific at ion stud ies,  implementation o f the suggested m od ifica tio ns , 
mon itor ing of  the savings achieved by the m od ifi ca tio ns , and dissem ination  
o f the data.  AASA w il l als o prepare comprehensive repo rts  on the enti re  
process to as si st  othe r-stho ol  d is tr ic ts  in  re p lica ting  the program.

V. Manual fo r Health Care F a c il it ie s

A fter a ye ar 's study and work with  s ix  ho sp ita ls  in the Ph ilade lph ia 
area, the Uni ve rs ity  C ity  Science Center has produced a "Manual fo r 
Prac tic al  Energy Management in Heal th Care In s ti tu ti o n s ."  It s  Execu tive 
Summary prov ides a quick  means of a le rt in g  ho sp ita l ad minist ra tors  as 
to  the energy problems th e ir  in s ti tu ti o n s  face , and the balance o f the 
85-page document con tain s technique s, methods and suggestions on how to 
ca rry  out comprehensive energy management in ho sp ita ls  of  various  
sizes and types.  This la s t sec tion is  aimed at no sp ita ! engineers and 
plan t managers. We are now ne go tia tin g the p ri n ti n g  o f th is  document, 
and i t  should be av ai lable soon.

We plan to use the manual as a textbook in  a se ries o f reg ional workshops 
fo r ho sp ita l ad min istra to rs  and Diant personnel,  to  be held during  the 
fa ll  and winter  of  1976-77; th is  second phase is  s t i l l  in the planning  
stages, however.
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D. FEDERAL ENERGY MANAGEMENT PROGRAM

The Fe de ra l Energ y Management Program  (FEMP) is  re sp o n s ib le  
fo r  deve lo p in g p o li c y  reco mmen da tio ns , p ro m oting , m o n it o ri n g , 
and do cumen ting en er gy  savin gs in  th e  Fe de ra l Governm ent.
The Fe de ra l Government is  th e la rg e s t s in g le  purc hase r o f 
en ergy  in  th e  N a ti o n , and FEMP, as manager o f th e  Government 
en ergy  con serv a tio n  e f f o r t ,  has become a te s t in g  and demon­
s t ra t io n  area  whe re i t  is  be in g shown th a t con se rv a tio n  can 
be successfu l and h ig h ly  co s t e f f e c t iv e .

Throu gh FEMP, en ergy  use in  th e  Fede ra l Government  was 
reduced by ov er 24 pe rc en t in  FY 74 and FY 75 . In  FY 76 , 
Fe de ra l en er gy  use is  c u r re n t ly  5 p e rc en t un de r a c tu a l FY 75 
co ns um pt ion le v e ls . Th is  is  a cum u la ti ve  en er gy  sa vi ngs 
e q u iv a le n t to  over 25 0,00 0 b a rre ls  o f  o i l  per day.

A d d it io n a l m ajo r en er gy  savin gs w i l l  in v o lv e  r e la t iv e ly  
com plex and cos t e f fe c t iv e  c a p it a l in vestm en ts . FFMP, 
w ork in g w it h  o th e r Fed er al  a g enc ie s , w i l l  be deve lo p in g 
p la n s , pro gra ms and a c ti o n s  to  ach ie ve an op tim a l en ergy  
sav ings le v e l f o r  th e  Fe de ra l Go ve rnmen t.

Program D e s c ri p ti o n :

Under  Con gre ss io na l manda te and P re s id e n ti a l d i r e c t io n ,  FEMP 
is  charged w it h  deve lo p in g  a 10 -y ear p la n f o r  in c re a s in g  th e 
en ergy  e f f ic ie n c ie s  o f  Fe de ra l f a c i l i t i e s .  Th is  a c t i v i t y  
w i l l  in c lu d e  th e  de ve lopm en t o f  man da to ry  b u il d in g  and 
li g h t in g  e f f ic ie n c y  s ta n d a rd s , g u id e li n e s  r e la t in g  to  th e  
ho urs o f o p e ra ti o n  and o p e ra ti n g  pro ce dure s o f  Fe de ra l 
b u il d in g s , p re pa ri ng  g u id e li n e s  f o r  p la n n in g , id e n t i f y in g ,  
s e t t in g  p r io r i t i e s  an? budgeting  r e t r o f i t  a c t i v i t i e s .

In  a d d it io n ,  FEA, th ro ugh FEMP, has en te re d  in to  in te ra ge ncy  
agree me nts  fo r  th e im p le m en ta tion  and dem onstr a tion  o f 
en er gy  management sys te m s,  e f f e c t iv e  d r iv e r  t r a in in g ,  and 
a rc h it e c tu ra l and en g in e e ri n g  f a c i l i t i e s  surv eys. FEMP is  
a ls o  deve lo p in g en er gy  e d u ca ti o n a l m a te r ia ls  f o r  in c lu s io n  
in  e x is t in g  Fe de ra l t r a in in g  prog ra ms.  A ss is ta nce  to  o th e r 
ag en cies  is  p ro v id ed th ro ugh s i t e  v i s i t s  to  Fed er al  i n s t a l ­
la t io n s  which  se rv e to  dem onst ra te  successfu l te chn iq ues 
and a c t iv i t ie s  as w e ll  as id e n t i f y  p o te n ti a l prob lem a re as.

Th rou gh FEMP, FEA has p u b lished  " En ergy  C onse rv ation S it e  
V is i t  Rep ort : Toward More E f fe c t iv e  Energy Management"
and p e r io d ic  re p o rt s  on th e pro gre ss and re s u lt s  o f  th e
Fe de ra l en ergy  management e f f o r t .

7



E. CROSS-SECTOR PROGRAMS

The bu ild ing indu st ry  has var ious components and org an iza tions 
that  govern the co nst ru ct ion, fin an ce , use, opera tion and maintenance 
of  bu ild ings  regardless  of  type (commerc ial, re s id e n tia l,  or in s ti tu ­
ti o n a l) . The Offi ce  o f Bui ld ing s Programs recoonizes th is  and has 
establish ed "Cross-Sector" Programs th at azdress themselves to these 
components and organiz at ion s in order to expedite energy conservation 
in a ll  bu ild ings . The programs in th is  area address themselves to 
bu ild ing codes, arc h itectu ra l design procedures,  financia l in s ti tu ti o n s , 
and sta te le g is la ti ve  s tipu la tions reg ard ing  bu ild in gs .

1. Bu ild ing  Energy Standards Program

The bu ild ing energy standards program achieves energy conservation 
through a promotion o f grea ter e ff ic ie n cy  design in new re sid entia l 
and commercial co ns tru ct ion.  The program re lies  on the adoption 
by sta tes  and loca l p o li t ic a l ju r is d ic ti o n s  of  modern bu ild ing 
standards and codes with  which bu ild in gs, a rc h itec ts , engineers 
and bu ilders must comply.

These energy standards take in to  cons iderat ion va ria bles  which 
make s ig n if ic a n t impact  on the energy e ff ic ie ncy  of  new co ns tru ct ion  
such as c lim atic  co ndi tio ns , s it e  orien ta tion  in sula tio n fa cto rs , 
heatin g, ven ti la ti on  and a ir  co nd iti on ing systems, e le c tr ic  power 
d is tr ib u tion  and use, and h a b it a b il it y  ca tte rns.

As an example o f an energy bu ild in g standard , FEA is  recommending 
the use of  gu idel ines  equal to , or be tte r tha n, ASHPAE 90-75, 
spe c if ic a lly  chapters A through 9 as they  re la te  to a component 
performance of the standard.

The v ia b il it y  of  the ASKRAE "ty pe " component performance standard  
is  ind ica ted by proje cte d energy savings over 1973 cons tru ct ion  
prac tic es . These inclu de  10 percen t red uc tion in  sin gle family  
residences, 42.7 percent red uction in  low rise  apartment  bu ild in gs , 
59.7 percent redu ction  in o ff ic e  bu ild in gs, 40.1 percent red uct ion  
in re ta il  establ ishments  and 48.1 percen t red uc tion in  school 
bu ild ings .
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Progran Description:

In pursuit of these energy savings, the Office of Buildings 
Programs has initiated a series of technical assistance 
activities which may be used by states in their own efforts 
toward the adoption and implementation of energy building 
standards.

FEA's program takes advantaae of the technical development capability 
of organizations such as the American Society of Heating, Refrigerating 
and Air Conditioning Engineers (ASHRAE), research organizations 
such as Arthur D. Little and Booze Allen, engineering analysis 
from the National Bureau of Standards, and the structure of field 
programs through organizations such as the Council of American 
Building Officials, National Association of Counties, and League 
of Cities Conferences of Mayors.

Technical support contracts are also under consideration with
selected states now directly Involved in energy standards implementation.
Results of these contracts would provide specific information as to
how critical problems relating to implementation were overcome
at the local level. This information will be shared with states
and local code jurisdictions similarly concerned with standards
implementation.

The standards program described above is seen as a forerunner to 
activities which may be funded under the state conservation program.
The Office of Buildings Programs will be responsible for the 
development of major technical assistance elements as well as 
resource materials in the area of energy standards. The combination 
of experience indicated above should lend itself directly to an 
expeditious and effective standards program on the part of participating states 

II. Financial Institutions Program

In developing and field testing a number of energy conservation 
programs for buildings, it was observed that the real estate 
market mechanisms apparently give no value to a dwelling's energy 
efficiency. If the housing market is tc operate efficiently, 
buyers and sellers must be capable of judging the price and quality

9
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of pa rt ic u la r housing un its . I t  is  possible  fo r a mere the rmally 
e ff ic ie n t here to have a hig her in it ia l cost than an id entica l 
home (sane structu re , lo cation , and acp lian ces) th at has incorporated 
re la ti v e ly  few energy conservation  measures. Yet the energy 
e ff ic ie n t dw ell ing  cos ts less  tc  ooerate . Thus, more disposab le 
income could be di rected  tc  o ff -s e t the higher in i t ia l  cost of  the 
the rmally e ff ic ie n t homes. I t  is  Apparent th at the priva te  market 
is not making adjustments *o r ersrg y e ff ic ie ncy .

Due tc  such fin d in gs, the Federal Fnergy Ad min istra tio n is  convinced 
that  ce rta in  basic procedures fo r gran ting mortgage loans ty  financia l 
in s ti tu ti o n s  (which inc ludes S iL 's , Federal lending in s ti tu ti o n s , 
insurance companies, and mortgage bankers) must be al te red to  inc lude 
thermal e ff ic ie ncy co ns iderat ions . In p a rt ic u la r,  the procedures 
fo r appraisal of  an improved proper ty and debt service  analy sis  are 
being rig or ou sly inve st igated  and a survey of cu rre nt  pra cti ces is  
about to get underway. The bas ic miss ion of  th is  program is  to 
inve st igate and o ff e r  a lte rn atives to overcome ba rr ie rs  to energy 
e ff ic ie n t investment  in  the rea l es tate sector .

Program De sc rip tio n:

The Financia l In s ti tu ti o n s  Program has a tw o- fo ld  ob je ct ive.  F ir s t,  
i t  w il l attem pt to inc orpo rate energy e ff ic ie ncy  c r it e r ia  and 
analysis  procedures in to  private  secto r appra isa l and mortgage 
service a c ti v it ie s . Secondly,  where Federal a c ti v it ie s  d ir e c tl y  
affect rea l estate financi ng, inco rporat ion of  energy e ff ic ie ncy 
c r it e r ia  in to  the a c ti v it ie s  sh al l be attempted.

As env isioned , the program ob ject ives  w il l be real ized  through 
the r ollow ing  ac tio ns :

demonstrate th at bu ild in g energy e ff ic ie ncy  is in  the 
cost  in te re sts  o f the rea l estate financia l community;

de linea te cos t to  the Government fo r insu rin g or  purchasing 
energy in  e ff ic ie n t mortgages;

develop c r it e r ia  and an alys is procedures fo r vo luntary 
inclus ion in to  apprais al and loan appl icat io n forms;

ass is t the bu ild in g indu st ry  by means of  educa tion al program 
development and implementation.

10
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I I I .  Arc hi te ctur al  Energy Conscious Design Program

Since a ll  bu ild ings  requ ire  some arc h itectu ra l ex pe rti se  and des ign, 
i t  is  foreseen th at inco rp orat ion of energy conscious design at  
the b ir th  o f the bu ild ing on the  a rc h it e c t' s  table would gre atly 
enhance and exp edi te energy conserv ing techniques at  the op erat ion al 
and maintenance le ve ls . There fore, i t  is  necessary to develop 
a program th at is  geared to  the involvement of  ar ch ite ct s in  energy 
conscious design and pr act ice.

Program De sc rip tion:

The AIA Research Corporation has been retaine d to develop mater ia l 
and a program to br ing  energy consc ious design in to  the mainstream 
of a rc h itectu ra l prac tic e and education. The work is  div ide d in to  
fo ur  programs directed  toward the profes sio na l pr ac tic e and un iv ers ity  
secto rs of the arc h itectu ra l community.

The Pro fessional Program is  focus ing  on the de termin atio n of  
pro fess ion al needs, development of  mater ia ls  and resources, te stin g 
workshop deliv ery  mechanisms, and ob ta in ing commitments to inc orpo rate 
energy conscious design in to  the  pa rt ic ip an ts 's  pro fess ion al pr actice.

The Unive rs ity  Program is  designed to  in it ia te  and encourage energy 
conscious design in  arc h itectu ra l education , working with  un iv e rs ity  
fa c u li ti e s  and ad min istra to rs  to  id e n ti fy  incent ives  and co ns tra in ts  
to  energy conscious design to de fin e in form at ion and program needs.

The Design Competit ion Program is  focused on fa cu lty  and student 
awareness and pa rt ic ip a tion  in  energy conscious design as we ll as 
encouraging dia log ue between student and pro fessor.

The AIA Convention Program fo r the Annual Convention held in  
Ph ilade lph ia in  May 1976 inc orp ora ted  mater ia ls  from both the ea rly  
comp etit ion  and pro fess ion al pra ct ice programs. These programs and 
mater ia ls were u ti li z e d  in  a se ries o f disp lays  and a c ti v it ie s  th a t 
encouraged convention attendees  to  co ntr ib ute  and reac t to  ideas 
surrounding th is  imp ortant pro je ct.

11



POLICY AND LEGISLATION OFFICE

The P o li cy  and L e o is la ti o n  O ff ic e  a s s is ts  in  th e  p re p a ra ti o n  o f re qu es te d 
Con gr es sion al  te s tim ony by FEA o f f i c i a l s ;  engages in  pro gra m e va lu a ti o n  
and economic a n a ly s is  w it h in  th e O ff ic e  o f B u il d in g s  Prog rams; and pro v id es 
s t a f f  support  fo r  th e  Therm al Stand ar ds  Tas k Fo rce o f th e  Energy Resou rces 
C o u n c il .

Data c o ll e c ti o n  and m od el ing e f f o r t s  by th e 
in c lu d e  en ergy  sa ving s es tim a te s in  severa l 
re s id e n ti a l and comme rcial  m od el ing e f f o r t s  
to  FEA a t Oak Ridge L a b o ra to ri e s .

P o li c y  and L e g is la ti o n  O ff ic e  
b u il d in g s  pr og rams,  and 
be in g pe rfo rm ed  un de r c o n tr a c t

The P o li c y  and L e g is la ti o n  O ff ic e  m a in ta in s  c o n tr a c t f i l e s  fo r  th e O ff ic e  
o f B u ild in g s  Prog ram s; unde rtak es  spe c ia l p ro je c ts  such as th e p re p a ra ti o n  
o f speech m a te ri a l f o r  FEA o f f ic i a ls  on an in te r m it te n t  b a s is , and m a in ta in s  
a l ib r a r y  o f en ergy  m a te ri a l s p e c if ic a l ly  re la te d  to  th e  b u il d in g  in d u s tr y .

The P o li c y  and L e g is la ti o n  O ff ic e  a ls o  perform s s t a f f  wo rk in  support  o f 
th e S ta te  Energy C onse rv ation Program man dated by Congress  in  th e Energ y 
P o li c y  Con se rv at io n A ct  o f 1975.
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NOTE:
Attachments 1, 2, and 3, indicated by footnotes on 

pages 17, 19, and 21 of the First Quarterly Report, 

will be sent under separate cover as soon as additional 

copies are returned from the printer. All three 

attachments/reports are expected to be available within

two weeks.
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INTRODUCTION

This is the first of a series of quarterly reports to the House and 
Senate Comnittees on Appropriations describing the progress of the 
Federal Energy Administration's (FEA) energy conservation programs 
and short- and long-term accomplishments in terms of the dollar and 
energy savings that result from the programs. This report has been 
prepared in response to the directions of the Committees published in 
the House Committee Report (Report No. 94-374) and the Conference 
Report (Report No. 94-701) on "Making Appropriations for the Depart­
ment of Interior and Related Agencies, Fiscal Year 1976." Part A, 
Overview, of this report discusses the rationale underlying the 
selection and design of the programs, briefly describes the major 
programs, and summarizes the estimated short- and long-term dollar 
and energy savings (pages 10-13) and costs (page 14) associated with 
the major programs. Part B, Highlights, reports the current status 
of the programs, including indicators of energy conservation achieved 
to date (pages 15-17), and major activities conducted during the 
quarter (pages 17-22). Part C lists major publications (pages 23-33).

Part A of the report is intended to serve as a background 
description of FEA's energy conservation programs. It will be 
modified whenever new programs are established by either legislative 
or administrative action, when new directions are established for 
existing programs, or when the energy savings and costs associated 
with the programs change significantly. Part B is intended to high­
light the achievements and activities of the major programs during 
the quarter.

This report is for the quarterly period October through 
December 1975; and highlights major program activities that occurred 
between October 1975 and February 1976. Future quarterly reports 
will focus on the energy savings and costs associated with FEA's 
energy conservation program and the achievements and activities of 
major programs during the quarter.



A. OVERVIE W

FEA's energy conservation programs are conducted by the Office of 
Energy Conservation and Environment (EC&E). EC&E's overall energy 
conservation goals are to improve efficiency in the use of energy 
resources and thereby reduce the energy demand growth rate in the 
United States. In this context, EC&E develops and oversees the 
implementation of energy conservation programs that promote the 
efficient use of energy and ensure that environmental concerns are 
balanced with national energy goals.

EC&E's energy conservation programs are directed towards five 
major targets: the three major end-use consuming sectors (residen- 
tial/commercial, industrial, and transportation), utilities, and the 
Federal Government. As Exhibit 1 indicates, of the total gross 
primary energy used in the United States in 1974, 20 percent was 
consumed directly in the residential/commercial sector, 28 percent in 
the industrial sector, 25 percent in the transportation sector, and 
27 percent by utilities. If the electricity generated by utilities 
is allocated to the three end-use consuming sectors, also displayed 
in Exhibit 1, the residential/commercial sector consumes 36 percent 
of the total gross energy used in the United States, the industrial 
sector, 39 percent, and the transportation sector, 25 percent.
Exhibit 1 also indicates that more than 14 quadrillion (101 5 ) Btu's 
are lost in the generation of electricity. Of special interest is

Exhibit 1

United States 197 4 Total Gross Consumption 
of Primary Energy'Resources by Major Consuming Sectors

Total Gross 
Energy Inputs

Electr ici ty
Dist rib ut ion

Electrical  Loss 
Dist rib ut ion

Total
Energy Usage

Res iden tial /Comm erc ial 14,434 (19.8%) 3,420 8,277 26,13 3 (35.9%)
Industria l 20,455  (28.1%) 2,348 5,679 28,484 (39.1%)
Tra nsporta tion 18,029 (24.7%) 60 145 18,234 (25.0%)
Electrical  Generation 19,929 (27.4%) — — —
Total 72,847  (100%) 5,828 14,101 72.851 (100%)

SOURCE Federal Energy Adm in is trat ion,  M on th ly  Energy Review,  February  1976.

* Prim ary energy is energy measured before  convers ion to  anoth er form ; 
e.g.. when coal is conver ted to  e lect ric ity , the  coal is the p rim ary energy.
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the fact that the Federal Government consumes more than 2 percent of 
the total energy used and has already manifested a significant poten­
tial for energy savings.

The nature of the policy analysis that EC&E conducts in support 
of its programs is outlined briefly below, followed by a description 
of EC&E's environmental programs. The report then focuses on 
specific EC&E energy conservation programs.

POLICY ANALYSIS*
EC&E conducts policy analysis to identify opportunities for energy 
conservation, to analyze specific policy options for achieving those 
opportunities, and to develop new energy conservation programs. EC&E 
will also conduct evaluations of all major program activities. (The 
results of the evaluations will not be available for several months.) 
In performing these functions, EC&E has helped to support various 
data collection efforts and has analyzed available data on energy 
demand and consumption as well as the economic aspects of energy use 
and conservation. Policy analysis is generally conducted in support 
of the five major energy conservation program areas previously 
defined as residential/commercial, industrial, and transportation 
sectors, utilities, and the Federal Government. In addition, EC&E 
sponsors or conducts a number of special cross-sector studies, such 
as capital requirements for energy conservation investment over the 
next decade, detailed comparison of United States and Western 
European energy use, energy consumption measurements (a study being 
conducted by the National Academy of Sciences), economic and energy 
impacts of mandatory deposit beverage container legislation, land use 
and energy conservation, and the energy conservation potential in 
existing metropolitan communities.

ENVIRONMENT
EC&E conducts three broad environmental programs. One program 
assesses the energy impact of environmental laws and regulations and 
recommends appropriate changes which balance energy goals with

Policy analysis, aS used in this report, refers solely to policy 
analysis conducted by EC&E in support of its program.
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environmental concerns. For example, EC&E has assessed the technical 
and policy implications of proposed Clean Air Act amendments under 
consideration by the Congress as they would affect the electric 
utility industry.

A second environmental program evaluates alternative energy 
resource development policies and legislative proposals, such as 
surface mining legislation, proposed domestic energy development, the 
Federal coal leasing program, coastal zone management programs, outer 
continental shelf petroleum development plans, synthetic fuel devel­
opment activities, and geothermal and nuclear development activities.

Through the third program, FEA fulfills its responsibilities 
under the National Environmental Protection Act (NEPA) by 
reviewing and commenting on environmental impact statements (EIS) 
prepared both by FEA for in-house programs and by other Federal 
agencies for their proposed energy-related actions. EIS's on other 
FEA programs are prepared under this program in those instances where 
the proposed Federal action does not fall within any specific program area.

ENERGY CONSERVATION
EC&E conducts a number of conservation programs designed to achieve 
specific energy objectives in each of the five targets identified: 
the residential/commercial, industrial, and transportation sectors, 
utilities, and the Federal Government. EC&E conducts several cross­
sector programs to assist State and local efforts. In addition, EC&E 
provides marketing and educational support to all sector-specific 
energy conservation programs and develops educational programs for 
citizens and schools. Activities associated with these energy con­
servation programs constitute most of EC&E's efforts. Exhibit 2 
summarizes the major programs.

--------Res  id en ti a l/ C cm m erc ia 1 S e c to r-----------------------------------------------------------
EC&E's efforts in the residential/commercial sector focus on

buildings and consumer products. Under one buildings program,
Project Conserve, EC&E is helping homeowners, on a pilot basis, to 
determine which conservation measures (e.g., installation of insula­
tion, storm windows, and storm doors) are cost-effective investments 
for their homes. The Lighting and Thermal Operations program pro­
vides guidelines for lighting, heating and cooling commercial, 
public, and industrial buildings through publications and seminars
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Exhibit 2

Summary of Conservation Programs

PROGRAM DATE STARTED PURPOSE

Residentia l /Comm erc ial

1. Pro tect conserve Feb. 1975 To encourage homeowners,  o n a p ilo t basis, to  imp rov e vo lu nt aril y the thermal 
ef fic ienc y of their  homes by prov id ing ca lcu lat ion s of home impro vement costs 
and energy savings for  each home  a ccording to  responses to  quest ionnaires.

2 Ligh tin g & the rmal 
opera tions

Nov. 1974 To  reduce the  energy consumed fo r lig ht ing,  heatin g, and  c oo ling in  co mm erc ial  bu ild­
ings th rou gh  vo luntar y implem en ta tio n o f guidelines.

3. Arch ite ctural  program Jan 1976 To  b rin g energy conservation and ef fic ienc y concern s in to  the  m ains tream o f archi 
tectu ra l practice and education .

4. Public  schools energy 
conservation  service

Aug. 1974 To  imp rov e the energy ef fic ienc y o f school bu ild ing s.

5. Bu ild ing  energy
conservation  standards*

To encourage State and local governments to  inco rporate vo lu nt aril y in to  their  
bu ild ing codes model energy ef fic ienc y standards.

6. Low- inc om e we athe rizat ion * To  purchase ins ulat ion and other ma terials  f o r the  homes of low -income persons, 
pa rt icular ly  the  low  incom e e lder ly  and handicapped r

7. Residential re tr o fi t 
tax cred it*

To  encourage people to  r e tr o fi t homes w ith ins ulat ion and  m ake other  mod ifica tio ns  
by  prov iding  a 30 percen t investment tax cr ed it fo r three years.

8. Consumer prod uc t 
energy ef fic ien cy

Ap r 1973 To  imp rov e the energy ef fic ienc y o f ma jor  consumer pro ducts  (e.g., refr ige rators ) 
and labe l pro ducts . Als o to  educate the pu bl ic  about  lifec yc le  costing.

Industr ial *>

9. Volun ta ry  ind us trial 
energy conservation

1974 To  encourage greater energy eff ic ienc y in  A merican indus try,  especial ly the 10 m ost 
energy intensive ind ust ries, by  id enti fy in g co nserv ation po tent ia l, rem oving  barrie rs, 
de term ining  savings goals, ob ta in ing data , and id enti fy in g ac tions.

10 Technical tran sfer 1974 To disseminate  i n fo rm atio n on indu st ria l energy con serva tion po tent ia l and 
techno log y.

11. EPCA : Id entif ic atio n/ 
ranking, target set ting , 
rep or ting requirements

Dec. 1975 To assure im plem en ta tion o f spec ific  EPCA requ ireme nts  concerning ind us trial 
programs.

12. Analys is and evaluation 1973 To  analyze and evaluate techn ica l and  o perationa l energy conservation  op tions , 
op po rtu ni tie s,  and po licies.

13. Waste o il recovery 
and  u ti liz a tio n

Jun . 1975 To pr om ote the  recovery  and re use o f waste oi l.

Transportat ion

14. New  car fuel  e conomy 
and labeling

Mar. 1975 To  educate the  p ub lic  on au tomob ile  e ffi cien cy  and assist EPA and DO T in manda 
to ry  fuel econom y standards and lab eling programs

15. Vanpool Jan 1976 To pr om ote employer -sponsored vanpools and encourage the use of vanpools and 
carpoo ls.

16. CAB load facto r Jan 1976 To  reduce energy  usage f o r in te rc ity passenger tran sp or ta tio n by  increasing the  per 
centage o* seats occu pie d on a ircr af t based on passenger m iles  t rave led.

17. Vo lunta ry  fuel econom y 
fo r tru cks and buses

Oct 1975 To  encourage truc k and bus manufa ctu rers vo lu nta ril y to  imp rove fuel econom y.

Util ities

18. U ti lit ies conservation  
ac tio n no w (UCA N)

Aug. 1975 To encourage vo luntar y pa rt ic ipat ion of gas and elec tr ic  u til iti es.  State reg ula tory 
agencies, energy of fices , and pu bl ic  interest groups n ach ieving qreater energy 
ef fic ienc y.

19. Gas uti lit ie s de monstrat ion  
pro jects

Jan. 1976 To id enti fy  method s o f inc reasing the end-use e ff ic ie nc y of natura l gas and to 
remove ins tit u tio nal  bar riers  to  r etai l gas r ate  r eform.

20. Elec tric  u ti li ty
de mon stra tion pro jec ts

Oct.  1974 To id ent ify  methods o f increas ing the ove ral l ef fic ie nc y o f generat ion , transmission, 
and use of  e le ct ric ity  and to  remove barrie rs to  a dop tio n of rate re form  and load 
management prac tices.

21. Federa l in te rven tio n in
State regu latory  hearings

Ap t.  1975 To encourage ad op tio n o f tim e-va ry ing  pric ing,  f la tten ed  energy charges, loa d manage 
men t prac tices,  and increased conserv ation a ct ivi tie s by  ma jor  ut ili tie s.

Federal Government

22. Federa l energy management 
program  (FE MP)

Jun.  1973 To imp lem ent a plan fo r energy conserv ation w ith  respect to  buildin gs  ow ned 
or leased by  the Executive Branch  and to  p lan fo r new FEM P a utho rit ies  
in  EPCA

Crow-Secto r

23. Sta te/Federal  energy 
conservation

Feb. 1975 To encourage States volu nta ril y to  de velop and implem en t plans to  conserve energy.

24. State energy conservation Jan. 1976 To assist States to  dev elo p and im plem en t plans by prov id ing technica l assistance 
and fund ing .

<■

25. Energy  con serva tion 
adverti sing

1974 To pr om ote pu bl ic  act ion to  conserve energy and  change behavior  throug h develop­
men t of energy con serva tion awareness and  knowledge.

26. Energy conservation 
educat ion

1975 To pro vide in fo rm atio n to  the  pu bl ic  on  energy pro blems , alterna tive s olu tions , and 
act ions to  imple ment so lut ion s.

•Pwndtog tagitiation
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for building owners and managers. Other programs directed at the 
residential/commercial sector seek to (1) bring energy-conscious 
design into the mainstream of architectural practice and education,
(2) improve the energy efficiency of school buildings, and (3) 
encourage State and local governments to include energy-efficiency 
standards in local building codes and provide training workshops for 
building inspectors and building code officials. In addition to its 
building programs, EC&E is implementing an appliance energy- 
efficiency program, as mandated by the Energy Policy Conservation Act 
(EPCA).

Planning is under way for several conservation programs in the 
residential/commercial sector, in anticipation of the enactment of 
legislation. These include programs to purchase weatherproofing 
materials for the homes of low-income persons, fund demonstration 
projects and State and local efforts to incorporate energy conserva­
tion standards into building codes, and provide tax credits to home- 
owners who install insulation and make other energy-conserving 
modifications.

----- Industrial Sector--------------------------------------------------
EC&E's major industrial program has been the Voluntary Indus­

trial Energy Conservation Program. It has resulted in the establish­
ment of voluntary conservation programs in the following industries: 
aluminum, baking, cement, chemicals, copper, glass, meat packing, 
paper, petroleum refining, and steel. These programs include energy- 
efficiency goals and a method of reporting progress toward them, 
generally via a trade association. A nationwide seminar/workshop 
program in these and other industries will reach even greater numbers 
of companies, obtaining their commitment toward energy conservation 
and providing them with assistance in implementing programs.

EC&E carries out an active program of analysis and evaluation of 
operational and technical conservation options and opportunities; and 
develops and disseminates this information to industry via publica­
tions, technical workshops/seminars, and other means. Technology 
transfer includes industry-specific efforts (e.g., food service 
guidebook, cement study and seminars, guidebooks for different 
sectors of agricultural production in cooperation with USDA, pilot 
energy audits), equipment/process-specific efforts (e.g., case his­
tories, program guide for industry and commerce). In the area of 
waste oil, EC&E has initiated efforts that are broader than the 
provisions of EPCA relating to the treatment and use of re-refined
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EC&E also implements the sections of EPCA relating to the iden- 
tification/ranking of major energy-consuming industries (according to 
two-digit manufacturing SIC codes) and companies, setting energy 
efficiency targets for at least the 10 most energy-consumptive indus­
tries, and establishing a reporting process— both from industry to 
FEA and from FEA to the President and Congress.

------- T ra nsp ort a ti on  S ec to r-------------------------------------------------------------------
EC&E conducts four major transportation programs, as shown in 

Exhibit 2. In the New Car Fuel Economy and Labeling Program, EC&E 
publishes and distributes pamphlets containing data on the fuel
economy of each model year's automobiles, pursuant to provisions in *
EPCA. Prior to the enactment of EPCA, EC&E encouraged manufacturers 
to improve fuel efficiency and label voluntarily.

EC&E is also providing truck and bus manufacturers and operators 
with information on technical improvements and operating practices 
that would increase fuel efficiency. Through vanpool demonstration 
projects, EC&E encourages employers to sponsor vanpool and carpool 
arrangements for employees. In addition, EC&E is advising the Civil 
Aeronautics Board (CAB) in analyzing and revising its policies on 
rates, routes, scheduling, and inflight and ground procedures to 
increase the energy efficiency of aircraft operations.

------- U t i l i t i e s --------------------------------------------------------------------------------------
Four programs are aimed at utilities. Under the Utilities

Conservation Action Now (UCAN) program, EC&E assists gas and electric 
utilities, State regulatory agencies, energy offices, and public 
interest groups in developing and implementing action plans to con­
serve energy and improve end-use efficiency. Under a second program, 
EC&E is funding projects to demonstrate the use of different types of 
rate structures and load management practices in investor- and 
publicly-owned electric utilities. In a third program, EC&E is con­
ducting a series of demonstration projects to identify methods for 
increasing the end-use efficiency of natural gas and to remove insti­
tutional and informational barriers to retail gas rate reform. The 
fourth program involves EC&E's participation (upon invitation) in 
State regulatory hearings to articulate national energy policy as it 
relates to utilities. EC&E testimony advocates time-varying rates 
based on marginal costs, promotes load management techniques consis­
tent with marginal cost pricing, and encourages increased conserva­
tion practices.
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----- Federal Governmen t --------- — — ---------------------------------------------------------------------------------
Under the Federal Energy Management Program (FEMP), EC&E assists

Executive Branch agencies in improving energy efficiency in their 
facilities and operations. EC&E's actions include assistance in 
implementing design standards for new Federal buildings; retrofitting 
existing Federal buildings with insulation, systems controls, storm 
windows, solar water heating, and other energy-saving equipment or 
techniques; procuring fuel-efficient cars and trucks for Federal 
fleets; implementing life-cycle costing techniques in procurement of 
energy-intensive products by Federal agencies; and educating Federal 
employees.

---- -Cross-Sector Programs----------------------------------------------
Several of EC&E's programs promote energy conservation in more 

than one sector. The State Energy Conservation Program mandated by 
EPCA authorizes EC&E to provide technical and financial assistance to 
States to assess the feasibility of establishing a State energy 
conservation goal and to develop, implement, and modify a plan to 
achieve it. To be eligible for EPCA funds, this plan must include 
mandatory lighting efficiency standards for public buildings; pro­
grams to promote carpools, vanpools, and public transportation; 
mandatory energy efficiency standards to govern procurement prac­
tices; mandatory thermal efficiency standards and insulation require­
ments for new and renovated buildings; and a law permitting right 
turns at red lights after stopping. EC&E will also continue its 
State/Federal Energy Conservation Program to provide technical 
assistance to States that do not wish to participate in the State 
energy conservation program but do conduct programs to improve energy 
efficiency.

As part of its marketing and education programs, EC&E conducts 
monthly marketing and opinion surveys on consumer attitudes about 
energy use, conservation, and trends in energy consumption patterns. 
EC&E also develops appropriate promotional and educational materials 
for use in television and radio public service advertising, poster 
campaigns, and citizen and in-school education.



32

Page 10 Energy Conservation Programs: 1st Quarter 1976

PROGRAM JU S T IF IC A T IO N

The major thrust of EC&E's energy conservation programs is to promote 
and accelerate private and public investment in sound energy conser­
vation measures. The high and still rising prices of new energy 
supplies in the United States have made increased energy efficiency a 
sound investment for virtually every sector of our economy. Yet, for 
a number of reasons, energy consumers of all types have been slow to 
adopt more efficient materials and practices. By causing the adop­
tion of energy conservation measures or by speeding the rate by which 
practices that might occur gradually as a result of market forces are 
implemented, EC&E is effectively increasing the total amount and 
value of resulting benefits. For, if Government action induces or 
accelerates the adoption of certain energy conservation measures, 
thereby obtaining benefits sooner, the result is a net increase in 
benefits.

Exhibit 3 presents the projected primary energy savings associ­
ated with EC&E's existing and proposed major programs from 1974, the 
year of EC&E's establishment, through 1985. The equivalent of more 
than 9 billion barrels of oil will be saved during this period. As 
indicated in Exhibit 4, approximately 80 percent, or 7 billion 
barrels, of this amount would have been imported. The passage of 
EPCA substantially increased expected annual energy savings in 1977 
to a total of more than one million barrels per day (assuming ade­
quate funding and program support). To date, approximately 200 
million barrels of oil have been saved as a direct result of EC&E's 
activities.
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E x h ib it  3

Primary Energy Savings by Major Existing 
and Proposed Energy Conservation Programs®

1974
---------- b Equiva lent barre ls o f oi l per day x 1O3 ----------

84
----- Cum ula tive

85 Total (1 0* bbO*•75 76 ’77 ’78 79 80 81 '82 •83
Res idential & Commercial Sectors
Bu ild ing  energy conservation standards 33 84 136 188 242 296 350 485
Weatheriza tion  assistance - - 5 15 25 25 25 25 ?5 25 25 25 80
Residen tial re tr ofi t tax c red it - - - 130 130 130 130 130 130 130 130 130 427
Proje ct conserve - neg* neg 28 42 56 70 70 70 70 70 70 199
Lig ht ing & therma l operations - 16 28 40 67 93 100 100 100 100 100 100 308
Consumer prod uc t energy conservation - - 10 20 35 70 185 300 415 530 645 760 1084

Su btota l 16 43 233 299 407 594 781 928 1097 1266 1435 2584

Industr ial  Sector
Ind us tria l energy e ffi cien cy '1 - 10 30 330 375 404 426 397 367 338 309 280 1192
Waste oi l ut iliza tio n - - - 10 16 23 30 31 32 33 34 35 89

Subto tal 10 30 340 391 427 456 428 399 371 343 315 1281
Tr an spor tation Se ctor ”
Fuel economy perform ance standards ’ - 6 37 68 100 125 150 320 490 660 830 1000 1382
Fuel econom y program  for  tru cks & buses - - 7 18 35 50 65 77 89 10 , 1 ,3 125 248
Vanpool - - 2 8 20 32 45 58 70 83 95 110 ,9 ,
CAB load facto r - - - - 40 51 68 74 85 97 109 ,2 0 233

Su bto tal 6 46 94 195 258 323 529 734 941 ,1 47 1355 2054
Uti lit ie s' ’

-
Intergove rnmental
State energy conservation programs - - - 272 370 560 750 770 790 810 830 850 2191Federal energy conservation program ” 225 266 256 250 255 262 269 276 283 290 297 305 1180Su bto tal 225 266 256 522 625 822 1019 1046 1073 1100 1127 1155 33 7,
Total 225 298 375 1189 1510 1914 2392 2764 3134 3509 3883 43 60 9290
a Assuming adequate fundin g and program support. Mark eting , educat 
b i bb l -  5.8 x 10 B tu s
c neg. = neg ligib le (approx imate ly 7 barre ls per day oil  equiva lent )

on, and other  EC&E programs are om itted  to  avoid  d ouble  counting.

d In cludes savings f ro m  vo luntar y and industria l works hop p rograms. Assumed is tha t marke t force s w ou ld have induced energy savings by 1980were no Go vernmen t ac tio n taken.  Thus, energy savings resulting fro m EC&E ef fo rts are shown as de clinin g a fter 1980.•• Excludes savings associated w ith  5 5 m ph speed lim it .
• Includes savings of vo luntar y program.
u The p rim ary energy savings associated w ith u til iti es programs have no 

w ith  the d iff eren t programs have been included in Exh ib it 4.
i. Includes savings f ro m  FEMP.
. Refers  t o the total  energy saved over the per iod 19 74 -198 5.

t ye t been determ ined However, the  impo rt red uctions associated
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Exhibit 4

Annual Primary Energy Savings and Imp ort Reductions

6 ^  6 >̂
R i  'R I

■
 Import

Reductions
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E ner gy s a v in g s  mea n d o l l a r  s a v in g s . E x h ib i t  5 d e l i n e a t e s  th e  
d o l l a r  s a v in g s  a s s o c ia te d  w it h  EC&E c o n s e rv a ti o n  p ro g ra m s— a v a lu e  in  
197 5 d o l l a r s  o f  n e a r ly  $66  b i l l i o n  f o r  th e  p e r io d  o f  1974 th ro u g h  198 5 
A $13 p e r  b a r r e l  w o rl d  p e tr o le u m  p r i c e  an d a 10 p e r c e n t  d is c o u n t  r a t e ,  
t o  a c c o u n t f o r  th e  ti m e  v a lu e  o f  mon ey , hav e been  u se d . S in c e  th e  
f i g u r e s  in  th e  e x h i b i t  r e p r e s e n t  o n ly  th e  d o l l a r  v a lu e  o f  en erg y  
sa v e d , th e y  u n d e re s t im a te  t o t a l  d o l l a r  s a v in g s . F o r ex am p le , EC& E's 
e n e rg y  c o n s e rv a ti o n  p ro g ra m s d i r e c t e d  to w ard  u t i l i t i e s  a lo n e  a re  
e x p e c te d  to  red u ce  u t i l i t i e s '  r e q u i r e d  c a p i t a l  o u t l a y s  by  $48  b i l l i o n  
by  19 85 .

Exhibit 5

Discounted  Dol lar Savings by Sector 
Associated with Exist ing and Proposed Federal Programs3

(S106)
Sector6 1974 '75 '76 '77 '78 '79 '80 *81 '82 '83 '84 '85 Total
Resident lal/Commercia 0 75.9 185 5 913.7 1065 9 1319.0 1750 1 2038 3 2259.6 2428 3 2547.6 2625 2 17.209.1
Industry 0 47.4 1294 1333 3 1393 9 1383 9 1343.5 11464 971.5 821.2 6902 576.3 9.837.0
Transportation >0 28 5 198.4 3686 695 2 836 1 951 6 14169 1787.2 20830 2308 2 24788 13.162.5

Intergovernmental 11744 1262.2 1104.3 2047.0 2228.1 2664 0 3002 2 2801 6 2612.7 2434 9 2267.9 2113.0 25.712.3
Total 1174.4 1414.0 1617.6 46626 5383.1 6203.0 7047.4 7403 2 7631.0 7787.4 7813.9 7793.3 ■S.llO .t

' Using $13/barrel and 10% discount ra e-al l fiqu esm 197 dollars. Dollar val je of stream of enerqiy saved oniy'• Refer to Exhibit 3 fo primary energy savings by sectors.

Th e c o s t  t o  th e  Gov er nm en t o f  i n i t i a t i n g  t h e s e  en e rg y  an d d o l l a r  
s a v in g s  i s  co mpo se d o f  tw o e le m e n ts . F i r s t ,  th e  fu n d s  d i r e c t l y  
r e q u i r e d  by  EC&E to  c a r r y  o u t  i t s  m is s io n , in c lu d in g  an y g r a n t s  mad e 
t o  t h e  S t a t e s .  S eco nd , th e  l o s s  o f  Gov er nm en t re v e n u e s  a s s o c i a t e d  
w it h  c e r t a i n  p ro p o se d  p ro g ra m s ( e . g . ,  th e  in v e s tm e n t t a x  c r e d i t  f o r  
r e s i d e n t i a l  r e t r o f i t ) . F e d e ra l fu n d s a c t u a l l y  a p p r o p r ia te d  t o  EC&E 
hav e b e e n : $ 1 ,9 6 3 ,0 0 0  in  FY 1974 , $ 1 7 ,9 0 6 ,0 0 0  in  FY 1975, an d 
$ 4 6 ,7 6 1 ,0 0 0  t o  d a te  in  FY 19 76 . The e n e rg y  s a v in g s  sho wn  in  E x h ib i t  3 
a r e  b a s e d  on  f u tu r e  fu n d in g  l e v e l s  as su m ed  a d e q u a te  t o  c a r r y  o u t 
on g o in g  an d l e g i s l a t e d  p ro g ra m s e f f e c t i v e l y .  Th e w e a th e r iz a t io n  an d 
r e s i d e n t i a l  r e t r o f i t  p ro gra m s p e n d in g  l e g i s l a t i o n  a r e  n o t  in c lu d e d  in  
th e  c a l c u l a t i o n ;  how ev er , e n e rg y  sa v in g s  hav e b een  e s t im a te d .  A 
s im p le  com pari so n  o f  a c t u a l  19 74  an d 1975  en e rg y  s a v in g s  (200  m i l l io n  
b a r r e l s  o f  o i l  v a lu e d  a t  $ 2 .6  b i l l i o n  f o r  th e  tw o -y e a r  p e r io d )  w it h  
Gov er nm en t e x p e n d i tu r e s  ( a p p ro x im a te ly  $20  m i l l io n )  i n d i c a t e s  th e  
c o s t - e f f e c t i v e n e s s  o f  EC&E p ro g ra m s.
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A m ea su re  o f  th e  maximum c o s t  t h a t  i s  e c o n o m ic a ll y  j u s t i f i a b l e  to  
th e  p r i v a t e  s e c t o r  i s  th e  n e t  p r e s e n t  v a lu e  o f  th e  1974  to  1985  
sa v in g s  s tr e a m , i . e . ,  $66  b i l l i o n  u s in g  a $13  p e r  b a r r e l  an d 10 p e r ­
c e n t  d is c o u n t  r a t e .  T h is  f i g u r e  o f  $6 6 b i l l i o n  c o r re s p o n d s  to  th e  
n e t  p r i v a t e  b e n e f i t s .  I f  a l l  th e  e x t e r n a l  c o s t s  a s s o c i a t e d  w ith  th e  
p r o d u c t io n , t r a n s p o r t a t i o n  ( t r a n s m is s io n ) , d e l i v e r y ,  an d u se  o f  
v a r io u s  fo rm s o f  e n e rg y  w er e in c lu d e d  in  th e  e n e rg y  p r i c e s ,  th e  
s o c i a l l y  o p ti m a l r a t e  o f  in v e s tm e n t i n  en e rg y  c o n s e rv a t io n  w ou ld  be  
s i g n i f i c a n t l y  h ig h e r .
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B. HIGHLIGHTS

This section describes the current status of energy conservation and environmental programs, including the most recent indicators of energy conservation and consumption, highlights of major program activities which occurred between October 1975 and February 1976, and a list of EC&E publications.

ENERGY SAVINGS INDICATORS
EC&E will present three types of energy savings indicators and data quarterly. First, year-to-date energy consumption will be compared with the corresponding period for the previous two years and with projected energy consumption based on the 1964 to 1973 trend.Second, a set of energy conservation and consumption indicators will be presented and updated quarterly. Over time, these two types of data will provide a profile of the impact of conservation efforts in the United States. Third, specific energy savings data based on measured tests and surveys associated with specific programs will be presented wherever possible. Because of the time factor associated with collecting, reporting, and interpreting data, the energy savings figures provided in this section may lag behind the current report quarter. However, EC&E is continuously improving its energy savings data base.

Exhibit 6 compares year-to-date consumption with past and pro­jected consumption for the major end-use consuming sectors and

Exhibit 6

Energy Consumption

1975

Jan uary throug h No vember fo r each ye a r-------------
---------------- % change ---------------------

vs. Projected
vs. 1974 vs. 1973 Trend’

Total Energy -2 .8 -5 .2 -12. 4
Buildings +2.2 0 -9.1
Transportation +0.7 -3 .3 -12 .1
Industry —9.4 -1 0  9 -1 6. 8
Gasoline +2.0 -0 .7 -9 .5
Total petroleum -2.1 -6 .6 -1 5. 3
Total petroleum imports -0 .7 -4 .5 NAb

Electrical output +2.0 +2.0 -11.4

’  Projected consumption is based on the 1964 to 1973 trend. b NA-n ot  available.
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gasoline, oil and electrical use. For example, for the January 
through November period, total energy consumption in 1975 was 2.8 
percent and 5.2 percent below that for the same period in 1974 and 
1973, respectively.

Exhibit 7 presents 14 energy conservation/consumption indica­
tors. (The actual dates used for comparison vary somewhat among

Exhibit 7

Energy Conservation/Consumption Indicators

-------------------------------% change in average -------------------------------
1975 / vs. Trend

Indicators year to  date vs. 1974 vs. 1973 G ro w th '
Residential/Commercia l Sector
1. Electrical usage by commercial sector October +6.6 +5.0 -1 0.9
2. Elec tric ity usage per household October +4.1 +0.8 -1 1.2
3. Heating degree-days2 November -2 .7 +3.3 NAP
4. Household energy p rices 3 December +5.6 + 18.7 NA
5. Natural gas usage per household September ♦5.1 -1 .5 NA
6. Per capita Btu usage November -3 .6 —6.6 -1 2.4

Indust rial  Sector
7. Energy inputs per un it of indus trial out put 4

8. Industrial product ion
October
October

+0.3
-10.1

-1 .5
-1 0 .0

+1.2
-1 8 .3

Transp ortatio n Sector
9. A irl ine load factor December -2 .0 +3.0 NAP

Actua l percentage 53.7 54.9 52.1 NAP
10. Gasoline consumption per capita December + 1.0 -1 .8 -8 .5
11. New car sales (average weight) 1975 models + 1.7 +3.0 NA

Actua l weight 4,088  lbs. 4.018  lbs. 3,968 lbs. NA
12. New car sales (miles per gallon) 1975 models +12.2 NA NA

Actua l miles per gallon 15.6 mpg 13.9 mpg NA NA
13. Regular gasoline prices (in constant  $ per gallon) December -2 .8 +22.7 NA

Actua l price (in cu rrent $) 56.14 52.84 39.04 NA

Util itie s
14. Ut ilit ies peak demand growth rate October ♦2.3 +3.1 -1 1 .3

NA—not available
NAP-n ot  applicable

’ Based on the trends f or  196 4-1973.
2 Weighted according to annual consumption  o f d istil late  heating oil per state.
3 Calculated as the composite retail price increases of electr icit y, natural gas. fuel oil . and coal, 

excluding  gasoline; in constant dollars.
4 Calculated as tota l energy Btu 's consumed in the industr ial sector divided by the Industria l Product ion Index.
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indicators because the data available did not permit use of the same 
time periods for all indicators.) The table shows, for example, that 
for January through November 1975, per capita Btu consumption was 3.6 
percent and 6.6 percent below that in the same period of 1974 and 
1973, respectively, and 12.4 percent below that projected for 1975 
based on trends from 1964 to 1973. Although some measures indicate 
increased consumption in 1975 compared to 1974 (e.g., natural gas 
usage per household, electricity usage per household), most indicate 
decreased consumption in 1975 compared to the projected consumption 
for the same period (e.g., per capita Btu usage, electricity usage 
per household, gasoline consumption per capita). While energy con­
servation is, in part, the result of more efficient energy use, 
other factors also affect the level of consumption. For example, 
warmer weather, less economic activity and higher prices decrease 
energy use. Data pertaining to some of these factors (e.g., gasoline 
prices, heating degree-days, and industrial production) are also 
provided in Exhibit 7.

HIG HLI GHTS OF CURRENT PROGRAM A C T IV IT IE S

Highlights of the major energy conservation and environmental program 
activities conducted by EC&E from October 1975 through February 1976 
are presented in this section. Many of the activities are ongoing 
and involve planning and preparation for program actions. During 
this report period, much of EC&E ’s effort has been directed at 
planning and preparing for the implementation of EPCA, especially for 
the consumer product, industrial. Federal energy management, and 
State programs. The descriptions that follow highlight the signifi­
cant and major activities of these programs.

------- ftes id en tiai /C cr rm er ci al  S ecto r------------------------------------------------------
EC&E tested the administrative aspects of Project Conserve, in

Minneapolis-St. Paul, Indianapolis, and Louisville. EC&E distributed 
packages to Governors encouraging them to incorporate Project 
Conserve into State conservation programs; in response, 24 States 
submitted proposals. EC&E selected New Mexico and Massachusetts for 
the distribution of questionnaires (see Attachment 1)* to approxi-

* Limited numbers of this report will include this questionnaire as 
an attachment.
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mately one million homeowners. The following States were selected 
for distribution of a self-help manual to be used by homeowners for 
identifying economical energy conservation actions: Connecticut, 
Illinois, Maryland, Nebraska, New York, Ohio, Oregon, Pennsylvania, 
Rhode Island, South Carolina, Tennessee, and Utah.

EC&E continued nation-wide visits and seminars for building 
owners and managers as part of the Lighting and Thermal Operations 
Program. EC&E also began training teachers to lead seminars on 
energy considerations in building designs for practicing architects 
and students at architectural schools. A design competition was 
opened as well for students in 89 professional schools of architec­
ture. In the Public Schools Energy Conservation Service Program, 
engineering studies of Minnesota schools and a demonstration project 
in that state were completed, and a two-volume Energy Conservation 
Handbook for Colleges and Universities was prepared.

----- Industrial Sector-------------------------------------------------
EC&E published the second progress report of the gains made by

the 10 industries having industry-wide voluntary energy conservation 
programs. Exhibit 8 summarizes the progress the 10 industries have 
made in improving energy efficiency and lists the industry-wide con­
servation goal for 1980. While the table indicates general progress 
toward the energy efficiency goals, it also shows the adverse impact 
of economic downturns and low production levels on energy efficiency 
measured in terms of energy (Btu) per unit of production. EC&E staff 
visited selected companies to implement parts of the company-specific 
phase of the voluntary program. EC&E's major technology transfer 
efforts included seminars for the cement industry, pilot energy 
audits, and the publication and distribution of the Guide to Energy 
Conservation for Food Service and the Energy Conservation Program 
Guide for Industry and Commerce Supplement. Staff efforts continued 
on activities in such areas as: boiler efficiency, industrial 
insulation, waste heat, waste oil, case histories, energy in agricul­
tural production, the energy conservation seminar/workshop program, 
policy analysis and input to PIES, and— as indicated previously—  
implementation of specific EPCA industrial-related provisions.
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Exhibit 8

Improvements in Energy Efficiency 
for  th e Ten Most Energy-Intensive Industries

% improvement  f rom 1974 program inception

Industry Association3
throug h 

Dec. 1974
through 

June 1975 1980 Goal
Alum inum Aluminum  Association 5.8 6.5 10
Baking Am erican Bakers Association - 2.7 15

Biscui t and Cracker Manufacturers Association - .2 10
Cement Por tland Cement Association 1.6 10
Chemicals Manufac tur ing  Chemists Association 7 5 5.0 15
Copper American Mining Congress - - -2 7 »

Copper and Brass Fabricators - - 8
Glass Glass Container Manufacturers Inst itu te .4 .4 5

Fla t Glass Manufacturers - 5.0 15
Pressed and Blow n Glass M anufacturers 10.5 - 12

Meat pack ing American Meat Ins titute and National 
Independent Meat Packers A ssoc iation 6.9 10

Paper American Paper Inst itu te - 2.3 10
Petroleum refin ing Am erican Petroleum Ins titute 7.8 8.9 15
Steel American Iron and Steel Ins titu te 2.7 -2 .1 c 10

’ Industr ies repo rt progress through  these tra de associations.
b Expected decrease in eff ici ency  is caused by  increase in  energy usage per uni t produc tion as a re sul t of 

decreasing ore grade. W ith ou t conservation e ffo rts , a greater decrease in eff ici ency  c ou ld be expected.
c Decrease in energy ef fic ienc y per unit  o f ou tp ut  by 2.1 percent.

------- T ra nsp ort a ti on  S ect or---------------------------------------------------------—-------
Major events included the distribution of the 1976 Gas Mileage

Guide for New Car Buyers, the revision of the guide to update and 
broaden the information to include more models (see Attachment 2),* 
the start of a study to develop and test employer-targeted marketing 
strategies for fostering employer-sponsored vanpool programs, and 
intervention in Civil Aeronautics Board hearings on rate policy and 
fare determinations. Hearings were also held on the Voluntary Fuel 
Economy for Trucks and Buses Program.

------- U t i l i t i e s -------------------------------------------------------------------------------------
Ten utilities Conservation Action Now (UCAN) regional workshops

were held at which participants exchanged information and were

* Limited numbers of this report will include this guide as an 
attachment.
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Exh ib it  9

Number of UCAN  Participants8

State Uti litie s
Regulatory
Commissions Otherb

Alabama 2
Arizona 2 1
Arkansas 1
California 5 1 2
Colorado 1
Connecticut 4 1 1
Delaware 1
Florida 1
Georgia 1
Idaho 1 2
Illino is 2
Indiana 3
Iowa 2 1
Kansas 2

' Louisiana 4 1
Maine 1
Maryland 1 1«
Massachusetts 7
Michigan 5
Minnesota 1
Missouri 2 1
Nebraska 4
New Hampshire 1 1 1c

New Jersey 3
New Mexico 1
New York 8 1
North Carolina 1
North Dakota 1
Ohio 5
Oklahoma 3 1
Oregon 2
Pennsylvania 7 1 6d
Rhode Island 1 1
South Dakota 2®
Texas 7 3 1
Vermont 2 1
Virgin ia 1
Washington 2
West Virg inia 1
Total 97 12 21

’ Includes organiza tions tha t have .indicated their desire to par ticipate by  s ubmitti ng  a d ra ft ac tion plan 
or a le tte r of  inten t b y March 1976.

^In cludes S tate energy and other off ices, dev elopment commissions, and publ ic inte rest groups. 
'In clud es  Sta te energy offices.
^Inc ludes Governor’s Office  and State Depar tme nt of  C om mun ity  Affairs.
’ Includes State Economic Opp or tuni ty  Of fice.
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instructed on how to develop action plans. Approximately 100 draft plans have been received. Exhibit 9 summarizes the participation in UCAN. Electric utility demonstration projects continued in Arizona, Arkansas, Connecticut, Michigan, New Jersey, Ohio, Vermont, 
Wisconsin, New York, and California. EC&E participated in State regulatory hearings in New York, Colorado, Minnesota, Virginia, 
Wisconsin, North Carolina, New Hampshire, and Texas. Partially as a result of EC&E testimony and consistent with EC&E recommendations, regulatory commissions in New York and North Carolina have recently ordered their utilities to begin implementing time-varying pricing.

----- Federal Government--------- — — — .... ............................
Events focused on continuing FEA involvement with FEMP and on some planning for new FEMP authorities in EPCA. Planning included the preparation of a draft Executive Order delegating responsibility to FEA for incorporating EPCA requirements into FEMP, and drafting a multi-year action plan. FEMP accounts for approximately 86 percent of the energy savings (see Exhibit 3) and 94 percent of the dollar savings (see Exhibit 5) associated with EC&E programs through 1975.

----- Cross-Sector Programs------— -------------------------------------
As part of the State programs, EC&E held four workshops with 47 State Energy Office representatives to explain the use of data 

reporting forms and to obtain feedback on any problems. Copies of a two-volume draft source book were distributed to States. Under EPCA's requirements, EC&E also published guidelines for State energy conservation feasibility reports and determined a formula for funding State*" planning efforts.

As part of marketing and education programs, EC&E conducted monthly marketing and opinion surveys and developed the Energy 
Activity Guide (see Attachment 3)* for demonstration education proj­ects in six park systems. Technical papers for a manual for a citizen training program on energy conservation were developed and the first of 10 regional citizen conservation workshops was held.

* Limited numbers of this report will include this guide as an attachment.
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------- En vir onmen tal  Programs---------------------------------------- ------------------------
EC&E, as part of its environmental laws and regulations program, 

completed and distributed to Congress two major studies on the signifi 
cant deterioration of air quality in order to apprise Congress of 
the impact of this proposed Clean Air Act requirement on the electric 
utility industry. Conroents were also provided on the draft National 
Commission Water Quality Report and on EPA's water quality criteria, 
and a detailed technical evaluation of the energy impacts of the pro­
posed EPA State Implementation Plan for Ohio was initiated.

In the energy resource development program, EC&E continued to 
assess important environmental/energy resource issues. Comments were 
prepared on the Department of the Interior's (DOI) coal mining 
operating regulations and on their "diligence requirements" for coal 
leasing. Several tasks related to major OCS and Alaskan natural gas 
issues were completed, and an environmental assessment of the Blue 
Ridge project prepared. In addition, several letters of comment were 
prepared on other agencies' EISs relating to major energy programs 
for Arctic natural gas, Kapairowits, and wild and scenic rivers.



C. PUBLICATIONS

As p a r t  o f  i t s  e f f o r t ,  EC&E p u b l i s h e s  m a n u a ls , handb o o k s, r e p o r t s ,  
f a c t  s h e e t s ,  an d o th e r  m a te r i a l s  o f  i n t e r e s t  to  b u s in e s s ,  i n d u s t r y ,  
Gov er nm en t p e r s o n n e l , an d th e  g e n e ra l  p u b l i c .  Some o f  th e s e  docu ­
m en ts  hav e  b een  p u b l is h e d  a s  p a r t  o f  EC&E's C o n s e rv a ti o n  P a p e r  
S e r i e s .  T hes e p u b l i c a t i o n s  a s  w e l l  a s  o th e r  m a te r i a l s  a r e  l i s t e d  
b e lo w , a lo n g  w it h  a b r i e f  d e s c r i p t i o n  o f  th e  c o n t e n t s ,  l e n g th ,  nu mbe r 
p r i n t e d ,  an d a v a i l a b i l i t y .  P u b l i c a t io n s  w ith  GPO nu m be rs  a r e  a v a i l ­
a b le  fr om  th e  G ov er nm en t P r i n t i n g  O f f ic e ;  th o s e  w it h  NTIS  nu m be rs  a re  
a v a i l a b l e  fr om  th e  N a t io n a l  T e c h n ic a l  I n fo rm a ti o n  S e rv ic e  o f  th e  
U n it e d  S t a t e s  D ep art m en t o f  Comm erc e. Some m a te r i a l s  ( e . g . ,  f a c t  
s h e e ts )  a r e  a v a i l a b l e  d i r e c t l y  fr om  EC&E pro gra m  o f f i c e s .  F o r th e s e  
p u b l i c a t i o n s ,  th e  EC&E pro gra m  o f f i c e  i s  l i s t e d .

S e v e ra l  EC&E docu m en ts  a r e  c u r r e n t l y  in  th e  p ro c e s s  o f  b e in g  
p r i n t e d .  As th e s e  m a te r i a l s  be come a v a i l a b l e  f o r  d i s t r i b u t i o n ,  th e y  
w i l l  be  ad ded  t o  th e  l i s t  o f  p u b l i c a t i o n s  in  f u tu r e  q u a r t e r l y  
r e p o r t s .

CONSERVATION
la *  E ner gy Man ag em en t Cas e H i s t o r i e s  (15 p ag es)

-  GPO 0 4 1 -0 1 8 -0 0 0 6 2 -3
-  NTIS  PB -244  908/A S
D is c u s s e s  how fo u r  co m pan ie s o r g a n iz e d  t o  a c h ie v e  en e rg y  c o n s e r ­
v a t i o n ,  how th e y  im ple m en te d  t h e i r  en e rg y  s a v in g s  p r o j e c t s ,  an d 
w hat  t h e  r e s u l t s  w ere . 2 ,0 0 0  c o p ie s  p r i n t e d .

lb  E ner gy  Man ag em en t Cas e H i s t o r i e s . No ve mbe r 19 75 . (24  p a g e s )
-  NTIS  PB -246  763/A S
P r e s e n t s  c a s e  h i s t o r i e s  o f  f o u r  a d d i t i o n a l  co m pan ie s (se e  C o n se r­
v a t io n  P ap e r l a ) . 20 ,0 00  c o p ie s  p r i n t e d .

2 F e d e ra l  E ner gy Ma nageme nt  Pro gr am  (FEMP)
1 s t  Q u a r te r  R e p o rt  1975  (8  p a g e s )

-  NTIS  PB -241  856/A S
Sum m ar iz es  th e  p ro g ra m 's  p r o g r e s s .  6 ,0 0 0  c o p ie s  p r i n t e d .

* C o n s e rv a ti o n  P ap e r No.
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3 L ig h ti n g  an d T he rm al  O p e ra ti o n s  G u id e l in e s  (1 0 p ag es)
-  A v a il a b le  from  th e  O f f ic e  o f  B u i ld in g s  Pro gra m s
C o n ta in s  g u id e l in e s  w hic h  r e p r e s e n t  d e s i r a b l e  t a r g e t s  f o r  i l l u m i ­
n a t io n  l e v e l s ,  l i g h t i n g  e f f i c i e n c y ,  an d o p e r a t io n  o f  h e a t in g  an d 
c o o l in g  sy s te m s . 101 ,5 00  c o p ie s  p r i n te d .

4 L ig h ti n g  an d T her m al  O p e ra t io n s :  B u il d in g  E ner gy R e p o rt s  Cas e
S tu d ie s  (20 p ag es)

-  A v a il a b le  from  th e  O f f ic e  o f  B u il d in g s  P ro gr am s
For 19 F e d e ra l o f f i c e  b u i ld in g s  p r e s e n t s  e n e rg y  consu m pti on  
b e fo re  an d a f t e r  im p le m e n ta ti o n  o f  e n e rg y  c o n s e rv a t io n  p ro gra m s 
t h a t  in c lu d e d  re co m m en dat io ns f o r  i l l u m in a t io n ,  th e r m o s ta t  
s e t t i n g s ,  b u i ld in g  o ccu p an cy , an d fa n  o p e r a t i o n .  168 ,2 00  c o p ie s  
p r i n te d .

5 P r o j e c t  C onse rv e F in a l  R e p o rt : A P i l o t  P r o j e c t  i n  Homeown er
E ner gy C o n s e rv a ti o n  (84 p ages)

-  A v a il a b le  from  th e  O f f ic e  o f  B u il d in g s  Pro gra m s
P re s e n ts  r e s u l t s  o f  t e s t i n g  u t i l i z a t i o n ,  r e l i a b i l i t y ,  e f f e c t i v e ­
n e s s ,  an d c o s t  o f  th e  p r o j e c t .  2 ,0 0 0  c o p ie s  p r i n t e d .

6 T ra in in g  Man ua l f o r  You th  Pro gr am s
-  n o t y e t  in  p r i n t

7 S tu dy  o f  th e  Im pact o f  Re du ce d S to re  O p e ra ti n g  H ou rs  on  S a l e s ,
Em ploy men t, Eco no mic ' C o n c e n tra t io n , an d E ner gy C on su m pt io n
(238  p ag es)

-  NTIS PB -24 3 579/A S
E s ti m a te s  en e rg y  s a v in g s  r e s u l t i n g  from  r e g u la t i n g  s t o r e  h o u r s , 
p ro v id e s  s c e n a r io s  o f  r e g u la to r y  sc hem es,  a n a ly s i s  o f  l i k e l y  
ec on om ic  c h a n g e s , an d s ta te m e n ts  o f  l e a s t  d i s r u p t i v e  h o u rs  o f  
c lo s in g .  100  c o p ie s  p r i n te d .

8 The P o t e n t i a l  f o r  E ner gy C o n s e rv a ti o n  in  N in e S e le c te d  In d u s­
t r i e s  : Th e D at a Bas e (Sum mary Volum e) (505  p ag es)

-  NTIS PB -243  611/A S
P re s e n ts  b a s ic  d a ta  on  e n e rg y  consu m p ti o n  in  a l l  n in e  i n d u s t r i e s ,  
in c lu d in g  d e s c r i p t i o n s  o f  th e  p r o c e s s in g  se q u e n c e s  f o r  e a c h , d a ta  
s o u r c e s , m a te r i a l s  co ns um ed , an d th e  e n e rg y  r e q u i r e d .  Eac h o f  
n in e  vo lu m es  d i s c u s s e s  one in d u s t r y  i n  d e p th . 50 0 c o p ie s  
p r i n te d .
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9 V ol.  1 : S e le c te d  P l a s t i c s  (1 44  p ag es)
-  GPO 041-0 1 8 -0 0 0 6 4 -0
-  NTIS  PB -243  612/A S 
60 0 c o p ie s  p r i n t e d .

10 V o l.  2 : P e tr o le u m  R e fin in g  (3 82  p ag es)
-  GPO 04 1 -0 1 8 -0 0 0 6 5 -8
-  NTIS PB -243  6] 3/ A S 
1 ,1 0 0  c o p ie s  p r i n t e d .

11 V ol.  3:  Ce me nt  (122  p ag es)
-  GPO 0 4 1 -0 18-0 0068-1
-  NTIS PB -243  614/AS  
60 0 c o p ie s  p r i n t e d .

12 V ol.  4 : C opper  (118  p ag es)
-  GPO 04 1 -0 1 8 -0 0 0 6 1 -5
-  NTIS  PB -243  61 5/AS  
60 0 c o p ie s  p r i n te d .

13  V ol.  5 : Alu minum  (122  p ag es)
-  GPO 041-0 1 8 -0 0 0 6 7 -4
-  NTIS  PB-2 43 -6 16 /A S 
60 0 c o p ie s  p r i n t e d .

14 V o l.  6 : S te e l  (1 39  p ag es)
-  GPO 0 4 1 -0 18-0 0068-2
-  NTIS  PB -243  61 7/AS  
60 0 c o p ie s  p r i n te d .

15 V ol.  7 : G la ss  (1 26  p ag es)
-  GPO 041-0 1 8 -0 0 0 6 9 -1
-  NTIS PB-2 43 -6 18 /A S 
60 0 c o p ie s  p r i n t e d .

16 V ol.  8 : S e le c te d  P ap er P ro d u c ts  (1 55  p a g e s )
-  GPO 041-0 1 8 -0 0 0 7 0 -4
-  NTIS  PB -2 43  61 9/AS  
60 0 c o p ie s  p r i n te d .

17 V o l.  9 : S ty re n e  B u ta d ie n e  Rub be r (133  p ag es)
-  GPO 04 1 -0 1 8 -0 0 0 7 1 -2
-  NTIS PB -243  62 0/AS  
60 0 c o p ie s  p r i n te d .

S e t  o f  10 Volum es
-  NTIS  PB -2 43-6 10
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18 L ig h t in g  an d T he rm al  O p e ra t io n s :  E ner gy  C o n s e rv a ti o n  P r in c ip l e s
A p p li ed  to  O f f ic e  L ig h t in g  (2 88  p ag es)

-  NTIS PB -244  154 /AS
Re view s th e  l i t e r a t u r e  an d f in d in g s  up on  w hi ch  p a s t  l i g h t i n g  
d e s ig n s  hav e bee n  b a s e d , an d  recommends  c h a n g e s . 5 ,0 0 0  c o p ie s  
p r in te d .

19  Se co nd  C onfe re nce  on  U t i l i t y  Lo ad  Ma nageme nt  i*
-  NTIS PB -24 4 285/A S 
100 c o p ie s  p r in te d .

20 G u id e li n e s  f o r  S av in g  E ner gy in  E x is t in g  B u i ld in g s :  B u il d in g
Ow ner s an d O p e ra to r s  Man ua l -  ECM 1 (299  p ag es) *

-  GPO 0 4 1 -0 1 8 -0 0 0 -7 9 -8
D e s c ri b e s  o p t io n s  an d m in or m o d if ic a ti o n s  t o  b u i l d i n g s ,  m ec han i­
c a l  an d e l e c t r i c a l  sy s te m s t h a t  ca n  be  im p le m en te d  im m ed ia te ly  
w it h  l i t t l e  i f  an y in v e s tm e n t c o s t .  250  c o p ie s  p r i n t e d .

21 G u id e li n e s  f o r  S av in g  E ner gy in  E x is t in g  B u i ld in g s :  E n g in e e r s ,
A r c h i t e c t s ,  an d O p e ra to r s  Man ua l -  ECM 2 (4 48  p ag es)

-  GPO 0 4 1 -0 1 8 -0 0 0 -8 0 -1
P re s e n ts  a d d i t i o n a l  an d more co m pl ex  wa ys  to  lo w er o p e r a t in g  
c o s t s  th a n  th o s e  in  ECM 1 , in v o lv in g  in v e s tm e n t c o s t s  t h a t  can  be  
re c o v e re d  w ith in  10 y e a r s .  250 c o p ie s  p r i n t e d .

22 F e d e ra l E ner gy Man agem en t Pro gr am  (FEMP)
2nd Q u a r te r  R e p o rt  1975  (8 p ages)

-  NTIS PB 245  183/A S
R e p o rt s on  e n e rg y  s a v in g s  a c h ie v e d  in  th e  F e d e ra l  G ov er nm en t.
4 ,0 0 0  c o p ie s  p r i n t e d .

23 R e t r o f i t t i n g  Homes f o r  E ner gy  C o n s e rv a ti o n , a B u s in e ss  Gui de
(64 pages)

-  O ut  o f  p r i n t ;  se cond  p r i n t i n g  in  p ro g re s s
D is c u ss e s  th e  em er g in g  de m an d,  m a rk e ts , u n iq u e  a s p e c t s  o f  th e  
r e t r o f i t t i n g  b u s in e s s ,  man ag em en t o f  r e t r o f i t t i n g  work c re w s, 
develo pm en t o f  r e t r o f i t t i n g  p a c k a g e s , an d m et hods o f  c a l c u l a t i n g  
n eeds an d s a v in g s . 6 ,6 0 0  c o p ie s  p r in te d  ( f i r s t  p r i n t i n g ) .

24 U t i l i t y  Lo ad  Managem ent C o n fe re n ce  P ro c e e d in g s  (1 13  p ag es) „
-  NTIS PB -244  576/A S
S ev en te en  p a p e rs  p r e s e n t  key  i s s u e s  in  r a t e  r e fo rm , e n a b li n g  
te c h n o lo g y , an d lo a d  m an ag em en t. 500  c o p ie s  p r i n t e d .
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25 F e d e ra l  E ner gy C o n s e rv a ti o n  B r i e f s  (2 4 p ag es)
-  A v a i la b le  from  FEMP O ff ic e
F o ld e r  c o n ta in in g  24  o n e -p ag e  b r i e f s  su m m ari z in g  a c t io n s  ta k e n  a t  
v a r io u s  F e d e ra l  b u i ld in g s ,  th e  s i t u a t i o n  b e f o re  an d a f t e r  th e  
a c t i o n ,  an d th e  r e s u l t i n g  e n e rg y  s a v in g s . 1 ,3 5 0  c o p ie s  p r i n t e d .

26 E ner gy C o n s e rv a ti o n  P o t e n t i a l  in  th e  Ce men t In d u s t r y  (309  p ag es)
-  NTIS  PB -2 45  159/AS
P re s e n t s  h i s t o r i c  an d p r o j e c t e d  en e rg y  r e q u ir e m e n ts  f o r  U .S . 
ce m en t i n d u s t r y ,  d i s c u s s e s  th e  p r o c e s s e s  an d  new e n e rg y  sa v in g  
te c h n o lo g y , an d co m par es  U .S . en e rg y  e f f i c i e n c y  w it h  t h a t  o f  
Ja p a n  and  E u ro p e . 400  c o p ie s  p r i n t e d .

27 P o t e n t i a l  f o r  E ner gy C o n s e rv a ti o n  in  th e  S t e e l  I n d u s t r y
(3 51  p ag es)

-  NTIS PB -244  09 7/AS
Exa m in es  b o th  e x i s t i n g  and  new te c h n o lo g ie s  in  s t e e l  m a n u fa c tu r in g  
t h a t  o f f e r  s i g n i f i c a n t  o p p o r tu n i t i e s  f o r  en e rg y  c o n s e rv a t io n  in  
th e  n e x t f iv e  y e a r s  an d n o te s  p ro b le m s w hic h  m ig h t l i m i t  e n e rg y  
sa v in g s  by  19 80 . 5 ,5 0 0  c o p ie s  p r i n t e d .

28  P r o j e c t  R e tr o te c h :  T e a c h e r 's  K i t  f o r  C o u rs e  o f  Home W e a th e r iz a ­
t i o n  (1 48  p ag es)

-  A v a i la b le  from  th e  O f f ic e  o f  W e a th e r iz a t io n
S e t o f  f o u r  b o o k le ts  c o n ta in in g  m a t e r i a l s  f o r  an  i n s t r u c t o r  o f  a 
c o u rse  in  th e  b a s i c  te c h n iq u e s  o f  r e t r o f i t t i n g  e x i s t i n g  h o u s in g . 
6 0 ,0 0 0  k i t s  p r i n t e d .

28 a T e a c h e r 's  G ui de  to  Home W e a th e r iz a t io n . 5 0 ,0 0 0  c o p ie s  p r i n t e d .  
28b Home W e a th e r iz a t io n  Jo b  Bo ok . 270 ,0 0 0  c o p ie s  p r i n te d .
28 c Home W e a th e r iz a t io n  M an ua l. 165 ,0 0 0  c o p ie s  p r i n te d .
28d  Home W e a th e r iz a t io n  C h a r t s . 58 ,0 0 0  c o p ie s  p r i n te d .

29 E ner gy C o n s e rv a ti o n  in  th e  Ce men t I n d u s t r y  (T ec hnolo gy  T ra n s f e r  
D ig e s t)  (22  p ag es)

-  GPO 0 4 1 -0 1 8 -0 0 0 9 5 -0
Sum m ar iz es  a s tu d y  o f  th e  ce m en t i n d u s t r y ,  b r i e f l y  d i s c u s s in g  
e n e rg y  u se  in  th e  i n d u s t r y 's  p r o c e s s e s ,  e n e rg y  c o n s e rv a ti o n  t e c h ­
n o lo g y , in v e s tm e n t c o s t s  an d s a v in g s ,  an d p r o s p e c t s  f o r  a p p ly in g  
e n e rg y  c o n s e rv a t io n  te c h n o lo g y . 5 ,0 0 0  c o p ie s  p r i n te d .
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30 F e d e ra l Ene rg y Ma nageme nt  Pro gr am  (FE MP): 3 rd  Q u a r te r  R eport
FY 197 5 (8 p ag es)

-  NTIS PB -24 6 314 /AS
R e p o rt s  on e n e rg y  sa v in g s  a c h ie v e d  in  th e  F e d e ra l  G ov er nm en t. 
4 ,0 00  c o p ie s  p r i n te d .

31 P r ic in g  D i s to r t i o n s  o f  P e tr o le u m  P ro d u c ts  (73 p ag es)
-  NTIS PB -246  289/A S
Exa m ines  c o s t s  o f  p e tr o le u m  p ro d u c ts , p r e d i c t e d  i n t e r n a l  c o s t s ,  
p o l l u t i o n  ab a te m en t c o s t s ,  an d s p e c i a l  t r e a tm e n t  o f  th e  p e tr o le u m  
in d u s t r y  ( ta x  p r o v i s io n s ,  p o l i c i e s ) .  500 c o p ie s  p r i n te d .

32 O p p o r tu n i ti e s  an d I n c e n t iv e s  f o r  E l e c t r i c  Load Ma nageme nt
(315  pag es)

-  A v a il a b le  fr om  th e  O f f ic e  o f  U t i l i t i e s  P ro gra m s
Exa m ines  c a u s e s  an d e f f e c t s  o f  p o o r  sy s te m  lo a d  f a c t o r s ,  r a t i o n ­
a l i z a t i o n  o f  r a t e  s t r u c t u r e s ,  t im e -o f -d a y  m e te r in g  an d lo a d  
c o n t r o l ,  lo a d  l e v e l i n g ,  an d s i m i l a r  i s s u e s .  500  c o p ie s  p r i n te d .

33 Com pa ri so n o f  E ner gy  C ons um pt io n bet w een  W es t Germany  an d th e
U n it e d  S t a t e s — A Summary (13 p ag es)

-  NTIS PB -24 5 652/A S
Su mmar izes  s tu d y  w hic h  ex am in es  an d e x p la in s  th e  d i f f e r e n c e s  in  
p e r  c a p i t a  en e rg y  consu m p ti o n  bet w ee n  th e  U .S . and  West Ge rm any, 
an d a t te m p ts  t o  q u a n t i f y  th e  f a c t o r s  in v o lv e d . 2 ,0 0 0  c o p ie s  
p r in te d .

34 E ner gy  C o n s e rv a ti o n  P o t e n t i a l  o f  Urb an  Mass T r a n s i t  (2 8 p ages)
-  A v a i la b le  from  th e  O f f ic e  o f  T ra n s p o r ta t io n  Pro gra m s 
D is c u ss e s  th e  f u tu r e  r o l e  o f  mas s t r a n s i t  i n  th e  U .S . , th e  en erg y  
c o n s e rv a ti o n  p o t e n t i a l  o f  in c r e a s e d  t r a n s i t  s e r v i c e ,  an d lo n g ­
te rm  a d v a n ta g e s— su ch  a s  im pr ove d m o b i l i ty ,  re d u c e d  u rb an  co n g es­
t i o n  an d a i r  p o l l u t i o n .  750  c o p ie s  p r i n t e d .

35 UCAN Man ua l o f  C o n s e rv a ti o n  M ea su re s (1 92  p ag es)
-  A v a i la b le  from  O f f ic e  o f  U t i l i t i e s  Pro gra m s
D is c u ss e s  th e  u n d e r ly in g  p r i n c i p l e ,  p o t e n t i a l  f o r  en erg y  c o n s e r ­
v a t io n ,  an d s p e c i f i c  im p le m e n ta ti o n  s t r a t e g i e s  f o r  tw e lv e  
m easu re s , w hic h  in c lu d e  r a t e  re fo rm , lo a d  man ag em en t an d c o n t r o l ,  
en e rg y  a u d i t  c o n s u l t a t i o n ,  an d re c o v e ry  o f  en e rg y  from  s o l i d  
w a s te . 1 ,7 0 0  c o p ie s  p r i n te d .

36 FEMP Sec ond Ann ua l R ep o rt
-  n o t  y e t  in  p r i n t
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37 E ner gy in  U .S . A g r ic u l tu r e :  Compend ium  o f  E n e rg y -R e la te d
P r o j e c t s  (176  pag es)

-  A v a i la b le  fr om  O f f ic e  o f  C om m uni ca tion s an d P u b l ic  A f f a i r s  
P r e s e n t s  o n g o in g  o r  r e c e n t ly  co m p le te d  r e s e a r c h  p r o j e c t s  an d 
a r t i c l e  a b s t r a c t s  r e l a t e d  to  f u l l  r e q u ire m e n ts  an d  e n e rg y  c o n s e r ­
v a t io n  p r a c t i c e s  an d te c h n o lo g ie s .  4 ,0 0 0  c o p ie s  p r i n te d .

FACT SHEETS
Eac h o f  t h e  fo l lo w in g  f a c t  s h e e t s  (e ach  a b o u t fo u r  p ag es) d e s c r ib e s  
one o f  t h e  EC&E p ro g ra m s.

1. E l e c t r i c  R a te  D em o n s tr a ti o n  Pro gra m  
A v a i la b le  from  th e  O f f ic e  o f  U t i l i t i e s  P ro gr am s
6 .5 0 0  c o p ie s  p r i n te d .

2 . E ner gy E f f i c ie n c y  R ep o rt
A v a i la b le  fr om  th e  O f f ic e  o f  I n d u s t r i a l  Pro gr am s
1 .5 0 0  c o p ie s  p r i n t e d .

3. The FEA/EPA F u e l Economy L a b e li n g  Pro gra m  
A v a i la b le  fr om  th e  O f f ic e  o f  T r a n s p o r ta t io n  Pro gr am s 
12 ,0 0 0  c o p ie s  p r i n t e d .

4 . F e d e ra l  I n t e r v e n t io n  i n  S t a t e  R e g u la to ry  H e a ri n g s
A v a i la b le  fr om  th e  O f f ic e  o f  U t i l i t i e s  P ro gr am s
6 .5 0 0  c o p ie s  p r i n t e d .

5 . I n d u s t r i a l  E ner gy C o n s e rv a ti o n  R e p o rt
GPO 898-2 93
3 ,0 00  c o p ie s  p r i n te d .

6 . N a tu ra l  Gas P r o f i l e :  The  B akin g I n d u s t r y  
A v a i la b le  fr om  th e  O f f ic e  o f  I n d u s t r i a l  P ro gr am s 
<.,000 c o p ie s  p r i n t e d .

7 . S t a t e /F e d e r a l  E ner gy C o n s e rv a ti o n  Pro gra m  
A v a i la b le  fr om  th e  O f f ic e  o f  S t a t e  P ro gra m s
5 .5 0 0  c o p ie s  p r i n te d .

8 . V o lu n ta ry  F u e l Econ omy  Pro gr am  f o r  T ru ck s an d B us es
A v a i la b le  fr om  th e  O f f ic e  o f  T ra n s p o r ta t io n  Pro gra m s 
11 ,0 0 0  c o p ie s  p r i n t e d .
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9.  V o lu n ta ry  I n d u s t r i a l  E ner gy C o n s e rv a ti o n  Pro gr am
A v a il a b le  fro m th e  O f f ic e  o f  I n d u s t r i a l  P ro gra m s 
107,5 00 c o p ie s  p r i n te d .

10 . W as te  O il  F a c t S h e e t
A v a il a b le  fro m th e  O f f ic e  o f  I n d u s t r i a l  P ro gra m s 
2 ,3 7 5  c o p ie s  p r in te d .

OTHER MATERIALS
1. An A n a ly s is  o f  th e  Im pac t on  th e  E l e c t r i c  U t i l i t y  I n d u s t r y  o f

A l te r n a t iv e  A ppro ac hes  t o  S i g n i f i c a n t  D e t e r i o r a t i o n . (2 Vo lum es 
p lu s  Supple m en ts ) O c to b e r 19 75 . (195  p aq es)

-  A v a il a b le  from  th e  O f f ic e  o f  E n v ir o n m en ta l Pro gra m s 
E v a lu a te s  th e  im p a c ts  on  th e  e l e c t r i c  u t i l i t y  in d u s t r y  o f  th e  
v a r io u s  a p p ro a c h e s , p ro p o se d  by  th e  EPA, S e n a te , and  H ou se , to  
p r e v e n t in g  s i g n i f i c a n t  d e t e r i o r a t i o n  o f  a i r  q u a l i t y .  1 ,9 00  
c o p ie s  p r in te d .

2.  A ss es sm en t o f  th e  Im pac t o f  P ro p o sed  T her m al  E f f lu e n t  G u id e li n e s
f o r  th e  St ea m E l e c t r i c  Po wer  I n d u s t r y . Novemb er 19 75 . (113
p ages)

-  Ou t o f  p r i n t
S tu d ie s  th e  sy s te m  a s p e c t s  o f  u t i l i t y  o p e r a t io n  in  o r d e r  to  
a s s e s s  th e  im pact o f  c o n t r o l s  im po se d on  a p l a n t - b y - p l a n t  b a s i s  
a c c o rd in g  t o  u n if o rm  n a t io n a l  l i m i t a t i o n s  an d th e  sc h e d u le  f o r  
im p le m e n ta ti o n . 25  c o p ie s  p r i n te d .

3.  B it um in ous E m uls io ns f o r  Highwa y P avem en ts . P re p a re d  by  th e
T r a n s p o r ta t io n  R esea rc h  B o a rd , W ash in g to n , D.C . 19 75 . (80  p ages)

-  A v a il a b le  from  th e  T r a n s p o r ta t io n  R e sea rc h  B o a rd , W ash in g to n , D.C 
D e s c ri b e s  c u r r e n t  p r a c t i c e s  in  th e  u se  o f  e m u ls i f i e d  a s p h a l t s ,  
s t e p - b y - s t e p  p ro c e d u re s  t o  a c h ie v e  q u a l i t y  c o n s t r u c t i o n ,  an d, 
i d e n t i f i e d  r e s e a r c h  n e e d s . 8 ,0 0 0  c o p ie s  p r i n te d .

4 . Bumper S t i c k e r s
-  A v a il a b le  from  th e  O f f ic e  o f  M a rk e ti n g  an d E d u c a ti o n
F iv e  Bum per  S t i c k e r s  w hi ch  re a d : (1) I 'm  55 D ri v e  Me; (2)  F a s t 
i s  F u e l i s h ;  (3 ) Th e F a s t e r  You D ri ve Th e R ic h e r  Th ey  G et;  (4)
D ri ve  55 To da y o r  Tomorro w You W on 't ; an d (5 ) P ass  Me Now Y o u 'l l  
Be W al kin g L a te r .  1 ,2 0 0 ,0 0 0  c o p ie s  p r i n te d .
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5. D e s c r ip t io n  o f  M aj or  P ro gra m s
-  GPO 898-4 83
D e s c r ib e s  29 m a jo r EC&E pro gra m s now un de rw ay  an d p la n n e d .
1 6 ,2 5 0  c o p ie s  p r i n t e d .

6 . E l e c t r i c  U t i l i t i e s ,  C le an  A ir  A ct  Am end ments  an d S u l f a te s
J u l y ,  1975  (54 p ag es)

-  A v a i la b le  fr om  th e  O f f ic e  o f  E n v ir o n m en ta l P ro gr am s 
P ro v id e s  th e  b a s i s  f o r  FE A's p ro p o se d  C le an  A ir  A ct  am en dm en ts 
t h a t  a p p ly  t o  s t a t i o n a r y  so u rc e s  an d t h e  u se  o f  c o a l ;  p ro v id e s  
backgro und  m a te r i a l  on  th e  en e rg y  p ro b le m , th e  P r e s i d e n t 's  p ro ­
p o se d  en e rg y  p ro g ra m , an d FE A's c o a l  c o n v e rs io n  an d lo a n  man ag e­
m en t p ro g ra m s. 1 ,1 0 0  c o p ie s  p r i n te d .

7. E ner gy C o n s e rv a ti o n  Pro gr am  G ui de  f o r  I n d u s t r y  an d Commerce
(EP IC) (2 12  p ag es)

-  GPO C 1 3 .1 1 :1 15
A ha nd bo ok f o r  th o s e  p e r s o n s  r e s p o n s ib le  f o r  th e  u se  o f  en e rg y  in  
in te r m e d ia te  and  s m a l l - s i z e d  f i rm s ;  p r o v id e s  e n g in e e r in g  d a t a ,  
p ro c e d u re s  f o r  f i n a n c i a l  a n a l y s i s ,  s o u rc e s  o f  a s s i s t a n c e ,  an d 
o th e r  in fo rm a t io n . 103 ,2 00  c o p ie s  p r i n t e d .

8 . E ner gy C o n s e rv a ti o n  Pro gra m  Gui de  f o r  I n d u s t r y  an d Comm erce—
Supple m en t 1 . D e c .,  19 75 . (9 p ag es)

-  GPO C 1 3 .1 1 :1 1 5 /1
In c lu d e s  r e v i s e d  e x p la n a t io n  o f  how t o  im ple m en t an  en e rg y  co n­
s e r v a t i o n  p ro g ra m , an  ex pan ded  c h e c k l i s t  o f  e n e rg y  c o n s e rv a ti o n  
o p p o r t u n i t i e s ,  more c a s e  h i s t o r i e s ,  an d a d d i t i o n s  an d r e v i s io n s  
to  o th e r  s e c t i o n s  o f  th e  ha nd book. 30 ,0 0 0  c o p ie s  p r i n te d .

9 . E ner gy C o n s e rv a ti o n — U n d e rs ta n d in g  an d A c t i v i t i e s  f o r  Youn g
P eo p le  (2 0 p ag es)

-  A v a i la b le  fr om  O f f ic e  o f  C om m unic at io ns and  P u b l ic  A f f a i r s  
P ro v id e s  c u r r ic u lu m  m a te r i a l  on en e rg y  s o u r c e s , c o n s e rv a ti o n  an d 
u s e . 250 ,0 0 0  c o p ie s  p r i n te d .

10 . E ner gy S av in g s  C a lc u la to r
-  GPO 7 5 -0 -6 5 2 -8 9 7
Shows ho meo wne rs  th e  i n i t i a l  c o s t s  o f  s i x  e n e rg y  c o n s e rv a ti o n  
m easu re s (s to rm  w in do w s,  h e a t  pu m ps , e t c . )  an d  how lo n g  i t  w i l l  
t a k e  to  pay  back  i n i t i a l  in v e s tm e n t , w it h  s a v in g s  in  d o l l a r s ,  
k i l o w a t t  h o u r s , e t c .  2 5 ,0 0 0  c o p ie s  p r i n t e d .
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11 . E n v ir o n m en ta l Im pac t S ta te m e n t on  E l e c t r i c  F a c i l i t i e s  C o n s tr u c ­
t i o n  I n c e n t iv e s  A c t . (D ra f t)  J u ly ,  1975. (22 p ag es)

-  A v a il a b le  from  th e  O f f ic e  o f  E n v ir o n m en ta l Im p ac ts
A nal yze s en e rg y  an d e n v ir o n m e n ta l im p a c ts  o f  p ro p o se d  l e g i s l a t i o n  
p ro v id in g  f o r  th e  e x p a n s io n  o f  e l e c t r i c  po w er  f a c i l i t i e s  o th e r  
th a n  p e tr o le u m  an d n a t u r a l  g a s - f u e le d  f a c i l i t i e s .  100 c o p ie s  
p r in te d .

12 . E n v ir o n m en ta l Im pac t S ta te m e n t on  th e  M andat ory  O il  Im port  Fe e
Pro gra m . O c to b e r , 19 75 .

-  A v a il a b le  from  th e  O f f ic e  o f  C om m unic at io ns an d P u b l ic  A f f a i r s
D e s c ri b e s  e n v ir o n m e n ta l,  s o c i a l  an d ec on om ic  im p a c ts  t h a t  c o u ld  
be  e x p e c te d  t o  r e s u l t  from  th e  o i l  im p o rt  f e e  s c h e d u le  e s t a b ­
l i s h e d  in  P r e s i d e n t i a l  P ro c la m a ti o n  Nos . 327 9,  4 210 , 43 41 , an d 
43 55 . 2 ,0 0 0  c o p ie s  p r i n t e d .

13 . E n v ir o n m en ta l Im pac t S ta te m e n t on  th e  N a tu r a l  Gas  Em erge nc y
Sta ndby  A ct  o f  19 75 . No ve mbe r, 19 75 . (2 97  p ag es)

-  A v a il a b le  from  th e  O f f ic e  o f  E n v ir o n m en ta l Im p ac ts  
T re a ts  e n v ir o n m e n ta l an d en erg y  im p a c ts  o f  th e  p ro p o se d  Act  
in te n d e d  to  p r e v e n t  o r  a m e l io r a te  th e  s o c i a l  and  ec onom ic  im p ac ts  
o f  im pen din g n a t u r a l  g as  c u r t a i lm e n t s .  2 ,0 0 0  c o p ie s  p r i n te d .

14 . F e a s i b i l i t y  o f  a S in g le  T a l l  S ta ck  in  Po wer  P la n t  C o n s tru c ti o n
J u n e , 197 5 (75 p ag es)

-  Out  o f  p r i n t
A na ly zes th e  u se  o f  a s im p le  s ta c k  to  s e rv e  a po w er  p l a n t  w it h  
m u l t ip le  b o i l e r s  a s  an  a l t e r n a t i v e  t o  m u l t i p le  t a l l  s t a c k s  p o l lu ­
t i o n  a b a te m e n t.  25 c o p ie s  p r in te d .

15 . 1976 Ga s M il eage  G ui de  f o r  New C ar B uyers  ( 1 s t  E d . ) .  Sep te m ber
1975  (18 p ages)

-  A v a il a b le  from  O f f ic e  o f  Com m uni ca tions  an d P u b l ic  A f f a i r s  
Pam phle t on  U .S . c a r s  an d  im p o rt s  p r o v id e s  c i t y ,  h ig hw ay , an d 
a v e ra g e  f u e l  eco nomy  (mpg) f o r  each  c a r  l i n e ,  e n g in e  s i z e ,  number 
o f  c y l in d e r s  an d ty p e  o f  t r a n s m is s io n . 2 ,0 0 0 ,0 0 0  c o p ie s  p r i n te d .

16 . Gui de  t o  E ner gy C o n s e rv a ti o n  f o r  Fo od  S e r v i c e . O c to b e r , 19 75 .
(74  p ages)

-  GPO 041-0 18-0 0085-2
D is c u ss e s  how t o  c o n s e rv e  e n e rg y  in  a fo od  s e r v i c e  e s ta b l is h m e n t :  
how e n e rg y  lo s s e s  can  o c c u r  an d th e  p o t e n t i a l  f o r  s a v in g s , how 
t o  in c r e a s e  en e rg y  e f f i c i e n c y  o f  p re s e n tl y -o w n e d  e q u ip m en t,  an d 
how to  c h a r t  e n e rg y  co n su m p ti o n . 28 ,1 0 0  c o p ie s  p r i n t e d .
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17. How to Save Money by Insulating Your Home
- GPO 75-0-579-320
An easy how-to instruction pamphlet for insulating a home.
400,000 copies printed.

18. Light Switch Decals
- Available from the Office of Marketing and Education 
Three decals which read: (1) Hit Me; (2) Hit Switch; and (3) 
Empty Rooms Love Darkness. 1,000,000 copies printed.

19. Low-Income Demographic Data. Nov ., 1975. (9 pages)
- Available from Office of Low-Income Weatherization
Presents demographic data pertinent to the Weatherization Assist­
ance Act of 1975 (H.R. 8650). 1,250 copies printed.

20. Tips for Energy Savers
- Available from the Office of Marketing and Education 
Presents some simple and practical advice for saving energy. 
5,600,000 copies printed.

21. Tips for the Motorist
- Available from the Office of Marketing and Education 
Presents tips on how to reduce car fuel consumption. 5,000,000 
copies printed.

22. Western Regional Energy Development Study. Aug., 1975
Primary Environmental Impacts (1150 pages total)

—  Executive Summary NTIS PB 246-267
—  Volume I NTIS PB 246-264
—  Volume II NTIS PB 246-265
—  Appendices NTIS PB 246-266
Examines the primary environmental impacts of thirty-eight energy 
resource development scenarios, including all aspects of develop­
ment, and projects the level and impact of pollutants. 75 copies 
printed.
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Mr.  H em ph ill . Th an k you very much, Mr . Ch airma n. W ith  your 
perm ission, I would l ike to inse rt my fu ll sta tem ent into  the  record  an d 
rea d i t in a s lig ht ly abb rev iated form .

Mr. Ryan. You may  do so.
Mr. H em phill . We are  fun ding  a num ber of p rogra ms  on an exp er i­

menta l basis, a nd we pla n to review ca ref ull y the  resul ts of these init ial  
efforts b efor e m aking  recommen dations  ab out f ut ur e f un ding  levels.

Fo r example, in the  re sid entia l sector, P ro ject  Conserve  is one means 
by which we ha ve att em pted  to pro vid e informat ion to  the  homeowner. 
I t  is based on a quest ion naire  which can be completed by the  home- 
owner . The que stio nnaire is processed by a comp ute r and  a repo rt  is 
the n provided to each ho meowner indica tin g th e co nservation  measures 
he or she s hould take, and es tim ati ng  th e costs an d savings tha t can be 
expected.

We have  alr eady  conduc ted pi lot  t ests in a n um ber  o f comm unit ies, 
and  have  chosen, on a com pet itive basi s, two State s—Massac husetts  
and  New Mexico—for the  next stage of  im plementa tion. Of  the nearly  
1 mill ion homeowners w ho received th e q uestionnai re in M assa chusett s 
in Ap ril , 14.8 per cen t have  r etu rned  a com pleted form  and  a re receiv­
ing  t he ir ind ividualized  results . New Mexico h omeowners wili be con­
tac ted  t hi s fall.

Let me jus t add  th at  a 14.8—almost 15—percen t re tu rn  ra te  on a 
dir ect  mail  quest ion naire  which asks  somebody to do som eth ing  and  
send it back  is a very subs tan tia l re tu rn  rat e. We  are  del igh ted  with 
those resu lts.

A com panion effort, the home ene rgy  sa vers  program , is to be imple ­
mented th is fal l in 10 S tat es.  This  prog ram  will develop and  dist rib ute 
a workbook to enab le homeowners  to  ev alu ate  and  compute the  en ergy 
efficiency of th ei r own homes. The workbook wil l be support ed  by a 
media cam paign whi ch includes a 30-minute ret rof it film for  public 
service  television.

In  th e insti tut ion al sector, which is composed of build ing s owned by 
Government  or  oth er nonprofit  org aniza tions,  we have  begun several 
pro gra ms  des ignated to improve  ene rgy  efficiency in elementa ry and  
secondary school bui ldings. In  Septemb er of  1974, FE A  fun ded the  
developmen t of  a com puter-b ased tech nical service, called the  Publi c 
Schools En erg y Con servat ion  Serv ice, fo r test mark eti ng  in selected 
school dis tricts . The  service will inform  a di st rict  wha t the  prese nt 
level of  ene rgy use is in each of its  school faci lit ies; wh at th at  level 
shou ld be;  and  how to proceed to achieve the  suggested ene rgy  use 
level.

We also award ed a $170,000 contr act  to the Am eric an Associa tion  of 
School Adm in ist ra to rs  to  per form an ene rgy  audit  and  fu lly  ret rof it 
10 elementa ry schools across the  coun try  as a demo nst rat ion  of  wh at 
can be done  in ex ist ing  school build ing s. And the  Office o f Bu ild ing s 
Prog rams is cu rre nt ly  co lla ting fo r ana lys is th e results of an ene rgy  
surv ev of 10,000 school dis tricts . The res ult s o f t his  survey  should  p ro ­
vide the  basis fo r new policy in itiat ive s to encourage  en ergy con serva­
tion in schools.

Incid en tal ly,  the  Pu bl ic  Schoo ls En ergy  Con servat ion  Serv ice, or  
PS ECS,  methodolog y has  alr ead y been appli ed  in abou t 2,000 school 
bui ldings, and  has  g iven some fa ir ly  useful res ult s in terms  o f e ner gy 
audit ing .
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In the commercial sector, for more than one year, we have been contacting owners, managers, and tenants of existing buildings through our regional offices to inform them of the simple steps they can take to save energy in their buildings—such as e liminating un­necessary lighting and adjusting temperature and venti lation levels.In addition,  we have focused on the need to design energy efficiency into new commercial buildings, as well as all other buildings. We have retained the American Inst itute  of Architects Research Corp, to devel­op materials and a program to br ing energy consciousness into archi­tectural  practice and into architectural education at the university level. A design competition was also in itiated, and the results of  this competition, as well as the professional education program for prac­ticing architects, were incorporated  into the AIA  1976 annual con­vention program.
There are a number of other programs which are in the development stages. The most important of these is our voluntary standards pro­gram, the goal of which is to support State activities in the development and implementation of standards for the construction of new build­ings. Under the Energy Policy and Conservation Act, signed by the President last December, a program of grants to States was established to support State-run energy conservation programs.
One of the five requirements a State must meet to qualify  for this funding is the adoption  of mandatory thermal efficiency standards for new and renovated buildings. Another requirement is the adoption of a lighting efficiency standard fo r existing public buildings.
To assure effective implementation of such programs at the State level, we must be prepared to deliver technical assistance in the form of training programs fo r code officials and other materials describing the process of adopting and enforcing an energy building standard through local codes. We are coordinating this effort with  other agen­cies, most notably ERDA, I IUD , and the National Bureau of Stan d­ards.
Our information on how energy is used in the buildings  sector has so f ar been adequate to identi fy the major savings potential  and to justi fy the programs which we have so far  implemented. Much of this information is either a year or two old, or is of a general nature. Some­times the data is not available in as much detail as we would like to have it.
In the residential sector, for example, we know from privately funded marketing surveys that at least 20 million single-family homes in this country a re inadequately in sula ted; but, we do not have specific information on the regional distribution  of these buildings, or even on the level of thermal improvement activity  currently taking place.Even before the 1973. embargo, the adminis tration saw an oppor­tunity for the Federal Government to set an example fo r energy con­servation in buildings by cutting its energy consumption. This was achieved through the Federal energy management program. Through relatively simple conservation measures, such as turn ing  out unneces­sary lights and ad justing thermosta ts, and through minimizing use of ships, aircraft , and vehicles, the amount of energy7 used by the Federal Government was reduced by 24 percent.
This reduction, equivalent to more than 250,000 barrel s of oil per day. continues because of the h ard work and dedication of hundreds
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of  mana ger s and  thousa nds o f em ployees in the  executive b ran ch  who, 
by the way, I  believe  deserve more  recognit ion  and  cre dit  fo r th is  ac­
com plishment  than  the y have g enera lly  rece ived.

Th e easy s teps  hav e been t aken. We  mu st recognize th at  m ovin g f or­
ward will  req uir e lon g-rang e planning . Nevertheless, the  move must 
be m ade  because the Federal  Gov ernment is its elf  a large  ene rgy  user  
and  because  we will nev er convince lar ge  segm ents  of  t he  public th at  
the y mus t work tow ard  grea ter energ y efficiency unless we ourse lves 
are  ma kin g a meani ngful  and  visible  effort. I t  is bo th poss ible  and  
reasonable to  constra in the  level of  ene rgy  use in the  Fe de ral Gov­
ern me nt in fiscal yea r 1985 to no more  than  we are cu rre ntl y us ing.

A 10-year plan  f or  energy con servat ion  in Fe de ral  b uildin gs  is  now 
being deve loped as ma ndate d in th e En ergy  Policy  and  Con servat ion  
Act. The  pla n is des igne d to insure  th at  bu ild ing s owned  or leased  
by the Un ite d State s meet m anda tory  lig ht in g and  thermal  efficiency 
sta ndard s, as well as insula tion, therm ostat  con trol, and  o the r req uir e­
ments . A close look will be given to  the  procurement  polic ies of  Fe d­
eral agenc ies to see t hat the y meet new Federal  energy conserv atio n 
sta nd ards  now being developed . Pl an s also will be deve loped to re ­
place or r etr ofi t ex ist ing  Federal  bu ild ing s.

Th e budget hi sto ry  o f the  Office of  C onservat ion  and  E nv iro nm en t, 
as a whole, and pa rti cu la rly  o f the  Office o f Bu ild ing s Prog ram s, has 
been one o f con tinu ous  change.

The  A dm inist ra tio n requ ested $86.6 mi llion fo r co nservation  an d e n­
vironment in fiscal y ea r 1976—more  t ha n six times the  level requ ested 
fo r fiscal year 1975. Th is request was reduced, however, to $46.7 mil­
lion by the Cong ress.  A s you know, the  rec ent ly passed ap prop ria tio n 
fo r In te rior  and rel ate d agencies conta ined $25 mill ion fo r the  firs t 
year o f th e S ta te  Ene rg y Con servat ion  P lan un de r E PC A. Again , th is 
is only ha lf  the $50 m illion Congres s au tho riz ed  and the  Adm inist ra ­
tion reque sted  for  fiscal ye ar 1977.

The amount of fund s ava ilab le fo r F E A ’s conservation and  en­
vironme nt pro gra ms , as a whole, in fiscal year  1977, i ncluding  th e $25 
mil lion  fo r St ate pro gra ms , is $34.7 mil lion . Because of the reduced 
level o f ap prop ria tio ns , the  Office of Bu ild ing s P rogram s will  pr obably 
hav e to e lim ina te its  su pp or t of some of the  in itiati ve s I  ha ve outlin ed 
here  today and  fur th er  reduce others.

Though it is now 3 yea rs since the  Arab  oil embargo , the cri tica l 
need fo r ene rgy  con serv ation stil l exis ts. Des pite  the  fund ing d if ­
ficult ies our office has expe rienced du rin g the past i y 2 yea rs, we s till 
believe th at  those pro gra ms  tha t prove to be effective  on a small scale 
will eve ntu ally be exp and ed to a na tio na l scale to meet th is national  
need.

Si r, we wou ld be h ap py  to t ry  to  answe r any questions you may  have 
on an ything  in the  sta tem ent  or  on any  othe r gen eral  con serv ation 
matter s.

Air. R yan . In  y our s tate ment, you said th at  37 percen t o f all ene rgy  
used in the  Un ite d State s is consumed in th e bu ild ing s sector.

W ha t d id you mean by th at  ?
Mr. H em ph ill . I f  you add  u p the to tal  final ene rgy  c onsump tion  in 

the  co untry  an d you b rea k it out  by the end uses to which it is p ut , you 
will find th at  37 perce nt of  it is used  in build ing s. Spec ifica lly, it  is 
used for heati ng , cool ing, lig ht ing,  and hot  wa ter  h eat ing . The use o f 
app lian ces  would be inclu ded  in that  to tal  as well.
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Mr. Ryan. I  th ink th at  sta tem ent probably indicates the  reas on we 
are  h av ing  th e hearing . I was af ra id  that  was wha t you meant . An d I 
do not  t hink  t ha t even begins to look at the  real prob lem.

You are con sidering th e use o f e nergy af te r the  b ui ld ing is b uil t. It  
takes money and it takes ene rgy  to ma nu factu re  all of the  ma ter ial s 
th at  go into the buil din g, does it n ot ?

Mr. H em phill . Yes, sir.
Mr. Ryan . H ave you calculated wh at pa rt  o f the  t otal  consum ptio n 

of energy in th is country that  is ?
Mr. H em ph ill . Not rea lly.  Tha t ene rgy  is only consumed once, so 

it does no t show up year af te r ye ar  as a con sum ption figure.
Mr. Ryan . But  it  is energy,  would n't  you say ?
Mr. H em ph ill . Yes, sir , bu t it is counted  in the  indu st ria l sector 

because th at  is whe re i t is consumed.
Mr. Ryan . L et me give you an exam ple. As of October of 1973, as 

fa r as I am concerned, most bu ild ing s in th is country  were  more or 
less obsolete because they  were b ui lt on th e presum ption, -which we have  
alw ays  ha d in th is  cou ntry, th at  no m at te r where the  mate ria ls come 
from, there are  more. An d all we ha ve to do is go  a nd  g et it.

An d yet , th e whole push fo r ecolog ical developmen t or  conserva tion  
of na tura l resou rces presumes tha t we are  go ing  to be tte r use th e m ate ­
ria ls th at  we have left on th is planet—unt il we find a planet unl ike 
Mars or  th e Moon th at  h as som eth ing  besides ] ust  plain  rock,  at  least.

I f  we are  go ing  to begin ta lk in g abo ut conservat ion  of ene rgy , it 
seems to  me t ha t we have to b uil d bu ild ing s th at  d on’t become obsolete 
the  day  they are  comp leted . An d one of  the  fun ctions of  FE A  ought 
to be to get  into th is area . Th at , ap pa rent ly , has  not occ urred to you 
yet. And it has  no t occurre d to GS A, th at  I know of, either .

W ha t is the  cost, fo r example, in ene rgy  fo r the  const ruc tion of a 
sin gle -fa mi ly residence? Ha s anyone  even looked  at  th at ?

Mr. H em ph ill . It  ce rta inly  costs more  to build  a single -fami ly 
residence  tha n it does to build a s ingle un it of a m ul tif am ily  residence.

Mr. R yan. Obv ious ly it does; we can  assume tha t. But  a re  you look­
ing  fo r an y kind  of f igures such as th at  ?

Mr. I I em pii ill. W e have no contr ac ts cu rre ntl y fun ded to look at  th at  question.
However , t hat  qu estion has  been raised  b efore and we ha ve pla ns  to 

look at it as the  contr act money  becomes ava ilab le.
Mr. R yan. M ay I  s uggest th at  un til you do th at  and un til  you con­

clude th at  th at  is where you hav e to go, I will be on yo ur  back  pr et ty  
ha rd. T have even invented a ter m fo r it. We have erg s as a measu re­
ment  of  ene rgy ; we have ohms as a measurem ent  of  r esis tance to elec­
tri ca l energy. And, we have a “ ry an .” Tha t is a  new t erm  fo r you.

A “r ya n” is like a dol lar.  I t  is an expend itu re of energ y—so much 
for so much to bu ild  so much. An d then  you can exp ress t he  const ruc ­
tion of  th is bu ild ing, or a sim ila r bu ild ing , in terms  of  two  th ings — 
do lla rs and  “ryans .” An d “ ryan s” would  indicate  the  amoun t o f energy, 
in un its , it takes to bu ild  the bu ild ing. And if it  is not  done  efficiently 
and  care fully , and  i f t he cost is too  much,  the ans wer i s “ No.”

You had a cu t in your budget down to $25 mill ion.  Ho you know 
why  ? It  is because nobody like s wh at you are  doin g. Nob ody th inks  
wha t you are  do ing  has  much value . I  th ink the gen era l at tit ud e on 
the  H ill  towa rd  F EA  is—and I  sh are  i t—th at  you are  not going  to  ge t
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any more money, hot that you are going to g;-t less and less until we 
phase yon out. if we have to, unless you show us some reason io con­
tinue your existence.

What  we want to see is not congressional pushing and shoving. We 
are tryin g to get tha t done too; and I recognize the shortcomings 
here. But I did not see one word at all in your statement of things 
which the executive branch can do by Executive order to make your­
selves more energy efficient.

You are fast enough to order people through regulations in the 
Federal Register to  do all kinds of  things they may or may not want 
to do. We certainly hear from businessmen about tha t every day.
But  what have you ordered yourselves to do? And what do you plan 
to order yourselves to do in order to make yourselves more energy effi­
cient right away and in the long run ?

Mr. Hemphill. Would you like some examples? *
Mr. Ryan. I would love some examples.
Mr. Hemphill. F irs t of all, let me reiterate that by Executive order 

we set up the Federal energy management program. And we have 
now reduced the Federal  Government’s total consumption by 24 *
percent.

That is bette r than any other sector—private o r nonprofit. Nobody 
has made a 24-percent cut over fiscal year 1973. There is no one who 
can match that performance.

Mr. Ryan. How much of that  is DOD and how much of tha t is 
GSA?

Mr. H emphill. Lots of it is DOD. DOD is the  major energy con­
sumer.

Mr. Ryan. But what I  am hearing is tha t DOD has canceled tra in­
ing flights; they have canceled necessary surveillance flights over p ar­
ticula r areas; and, in fact, they have reduced the level of what they 
consider to he adequate defensive measures taken in surveillance, as 
well as in other training measures, which they believe to be in the 
dangerous sector.

But I do not want to talk  about th at nearly as much as I  want to 
talk about other agencies outside of Defense and what they have done.

Mr. H emphill. It is not my understanding that DOD has, in fact, 
done anything which in their judgment imperils national security by 
reducing energy use.

Mr. Ryan. In  your judgment?
Mr. Hemphill. In  their  judgment, sir.
Mr. Ryan. That is not what they tell me.
Mr. Hemphill. Tha t is what they tell us. *
Mr. Ryan. Then we will just note the difference and go on.
Mr. H emphill. They have gone to an increased use of flight simu­

lators.
We have, by Executive order, raised the HUD minimum property 

standards level, which apply to the FmH A, VA, and FHA financed 
loans. This involves about 15 percent to 18 percent of the housing in 
this country. This  is raised to a level which is equivalent to the 
ASH RAF  90-75 standards;  and means, in essence, tha t you have to 
have a better insula ted house now to get an FmHA, FHA , or VA loan.

We are about to promulgate regulations which require that  every 
new car purchased by the Federal Government must get 18 miles per 
gallon.
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Mr. Ryan . Do you hav e any sta nd ards  which say , if  a bu ild ing is 
no t energy efficient enoug h, that  you cannot bu ild  it  ?

Mr.  H em ph ill . We have pla ns  under way to make those sta nd ards  
law. We are  developing those at t hi s po int.

Mr.  Ryan . W ha t constitu tes  “energy efficiency” ? Is  it determined  
sim ply  by how much heat you keep in a bu ild ing, or  how much cold 
you keep in a b uildin g?

Mr.  H em ph ill . Th at , in fac t, is a tough question to answ er. Th ere  
are  a  lot  o f people who a re more  in terested in wh at could be called com­
ponent sta nd ards . For  example, how well does th is  furna ce  wor k? 
How well does thi s ai r-c on di tio ning  system wo rk?

Mr.  R yan . Do you have  any p lan s for the cond emnat ion  of  bui ldi ngs 
th at  are too ene rgy  inefficient ?

Mr.  H em ph ill . We plan  t o ret rofit , on pr io ri ty  ord er,  the  lea st effi- 
„ cient or the most leaky,  old b uildin gs.

Mr. R yan. Wh at  do you mean by  “re tro fit ” ?
Mr. H em ph ill . We pla n to tig ht en  them u p, pu t in more  in sul ation , 

pu t in storm windows,  where ap prop ria te , and pu t in mo re efficient 
- he at ing system s.

Mr. R yan. Tha t does not  answe r my ques tion.  Do you have a ny  pla ns  
or  any  c ri te ria fo r the  co nde mnatio n of  bu ild ing s w hich a re impossible 
fro m a co nserva tion  st an dp oint?

Mr . H em ph ill. T ru th fu lly,  I  suspect th at  th at  may  well be pa rt  o f 
the  pro gra m.  Bu t the prog ram  and the  pla n which we are  req uir ed 
to sub mit  is not yet fully  form ula ted . So I can not give  you a firm 
answer . I t  is cer tai nly wo rth  looking a t.

Mr.  Ryan . I ask  th at  because in si tt in g rig ht  here in th is  room,  I 
observe th at  th is is a very energ y inefficient room. The cei ling is too 
hi gh ; the  lig ht ing is m ore th an  enough. An d I  would  ima gine th at  if  
you went  throug h and  began to set up new stan da rd s and new cr ite ria  
th at  you would find that  most bu ild ing s in exis tence  today are  simply  
ene rgy  inefficient.

Mr.  H em ph ill . Abs olu tely .
Mr. Ryan . Th is bu ild ing has a high  cei ling pr im ar ily  because th at  

has  been the  custom in th is  c ountr y fo r some 200 ye ars.
My own expe rienc e in Ca lif ornia, with the  hig h Spanish  ceil ings , 

ind ica tes  th at  t ha t is the way you keep a bu ild ing cool. W hen you build 
a hig h ceil ing,  th e hot ai r rises to the  t op  a nd the  cool ai r comes to  the 
bottom.  Tha t is rea lly  neat—pr ov iding it isn ’t air -co nditio ned. Bu t 
when you air -co nditio n it and sti ll have high  ceil ings , it  becomes a 
lit tle  stupid.

* An d yet,  we are stil l bu ild ing bu ild ing s th at  hav e hig h ceil ings
because  it looks nice. Th at  inc ludes ev erythin g from Fe de ral  court  
bu ild ing s and cou rtro oms to, I  suppose, con gres sion al he ar ing rooms, 
as well as others .

Mr.  H em ph ill. You may  be intere sted to know th at  the  General  
Serv ices  Ad minist ra tio n is bu ild ing two  pa rt icul ar ly  ene rgy  efficient 
bu ild ings  as models, j us t to  pro ve th ey  can do  it.

Mr . R yan . Wh ere  are th ey  ?
Mr.  H em ph ill . One is in New Ha mpshir e and one is in Kansas. 

Th ev will serve as Federa l office bu ild ing s.
Mr.  Ryan . Those are  not in what you wou ld call  cen ters  of  po pu ­

latio n where great  numb ers  of people mav  see them and  tak e cou rage  
from the  exa mple, are they  ?

78 -5 04  0  - 76 - 5
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Mr. Hemphill. I am not sure tha t GSA functions that way. I th ink 
tha t if the buildings work, they will know and then they will build 
more efficiently.

Mr. Ryan. What control of policy do you have over GSA today ?
Mr. Hemphill. It  is another agency of Government. I would say 

tha t we do not have as much control over them as you have.
Mr. Ryan. Do you have any policymaking suggestive power ?
Mr. Hemphill. Certainly.
Mr. Ryan. What do you suggest to them ?
Mr. H emphill. We have suggested some of the things tha t I have 

mentioned to you. And they have been very cooperative in terms of 
some of the transporta tion initiatives. Also, they have played a major 
role in moving in and getting their building managers—and they, by 
and large, are the managers of Federal buildings—to delamp and take 
out lighting fixtures and to turn down thermostats.

Of the Federal buildings with which I  am familiar , some people are 
complaining that it is a health  hazard to walk down the hal ls because 
of the low lighting  levels. I  think that is a bit overdone. But that  p ro­
gram has been reasonably successful.

But those are the easy things. The hard th ings are the things which 
cost money. To go in and retrofit is expensive. F or example, we work 
in the new Post Office Building. It  is new only in comparison to the 
old Post Office Building, which was built in 1880. The new Post Office 
Building was built in 1938. I t has one thermostat for the whole build­
ing of seven floors. I  would scarcely be able to venture an estimate of 
the cubic footage.

When the temperature  is a t our suggested 68 degrees on the third 
floor in the office of the Administrator , in the winter, it is about 75 
degrees or 80 degrees on the seventh floor. And if you get down to 68 
degrees on the seventh floor, it is down around 55 degrees in the Ad­
minis trator ’s office. And God knows how cold it is on the first floor.

The same problem occurs in reverse order with air-conditioning.
What you really need to do is to go in and tear out the whole heating 

and cooling system. You need to reinsulate the place. And that  would 
cost a lot of money.

We have looked at it a couple of times liecause it is embarrassing for 
the A dministrator to work in this cnimby building. But it would cost 
a lot of money. And it would take the building out of functioning for 
a year. So those are the disincentives.

Mi\ Ryan. There are two elements to be considered—one of which 
vou have touched upon s lightly; and another which you have not. The 
first concern is the efforts and activities in which vou are now engaged 
to handle current needs. But I have not yet heard about what you are 
doing from some given day, at some time afte r October of 1973, to see 
that every building bui lt by the executive branch of the Federal  Gov­
ernment must comply with certain energy requirements. l>oth for the ir 
heat and energy’ needs and consumption afte r they are built, and also 
in the manner in which they are built and the kinds of materials they 
use.

Mr. Hemphill. Let me try to answer that again.
The maior suggestion which we have made is that the Federal Gov­

ernment develop and promulgate mandatory energy efficiency s tand­
ards for all new construction—residential, commercial. Federal Gov­
ernment. State government, local, profit, and nonprofit.
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Mr. Ryan. But you have said already tha t it had more to do with 
the keeping of the heat in and the cold out than anything  else.

Mr. Hemphill. That is a critical concern. The amount of energy 
used in the construction of the building, by and large, is a small frac ­
tion of the energy it uses over its life.

Air. Ryan. I do not see how you can say that when you don’t know 
how much it is.

Mr. H emphill. We have looked at these things in a number of areas. 
We looked at it in automobiles, for example.

And given the fact that buildings are around for between 30 and 40 
years, if you take the dollar costs of building versus operating, and 
you assume tha t tha t has some rela tion to energy use, which it  does, it 
is reasonably clear that the energy used in opera ting the building is 
greater.

Mr. Ryan. We are building buildings in the area of Washington 
righ t here and now. They tend to be built , very heavily, of brick, I 
notice.

How much brick is consumed by the average house buil t in the 
Washington metropolitan area; and how much energy is consumed 
in making that  brick ?

Air. Hemphtll. I don’t have any idea.
Air. Ryan. I s that much energy necessary? Is that  much brick nec­

essary ? Ts there a better way to build it ?
Air. H emphill. Unquestionably, there is a better way to build it. In  

terms of the energy used in making the brick, we do have some pro­
grams in the indust rial area which set targe ts for various industries, 
such as the stone, clay, and glass indus try—whatever the standard  in ­
dustria l classification code is. This is one of the industries for which 
we will set a target for reducing the energy used per brick  made.

Air. R yan. AVhich, in terms of the  manufacturing,  is more efficient— 
brick o r steel ?

Air. Hemphill. Pe r pound?
Air. Ryan. AVhich is more efficient in terms of area covered?
Air. Hemphill. I do not have the exact figures, but I would bet you 

anyth ing that brick is more efficient. It  is cheaper. And if it is cheaper, 
it is likely to use less energy.

Air. Ryan. Buildings which are being b uilt in large metropolitan 
areas such as New York, where we had the Democratic convention, are 
primarily steel and glass. AVhen I lived there as a kid, it was mortar.

Are those more costly, then, from an energy standpoint? If  so, is 
any effort being made today to discourage th at kind of construction?

Air. Hemphill. The answer is “yes.” They are both more costly to 
build and to operate. And, Congress willing, we will take significant 
steps to discourage their  construction. But it requires tha t we promul­
gate—and unfor tunate ly it is a Federal  regula tory activity—regula­
tions which say, “OK, no more than x amount of energy per square 
foot in the operation of this building.”

And we may well look at the construction too. I  just do not know 
enough about that to answer your question adequately.

But once those standards are promulgated, every bu ilding built  in 
this country will meet them or else they will not be built. But we 
need that  authority. We do not yet have it.

Air. Ryan. It seems to me that  there is a lag here between what 
the Congress does and what the regula tory agency does. I f you look
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at the Fe de ral Re gis ter  and note  th e number of  reg ula tions  tha t come 
spewin g fo rth  every day, the lack  of  pro gre ss so fa r in th is are a is 
incons istent. An d the n you say  th at  you can’t do it here  or you can ’t 
do it  there.

I  am not  say ing  t ha t Congres s isn ’t int ere ste d and  won’t coopera te 
to pro vid e some kin d of  sta nd ard.  Bu t I find it int ere sting  th at  you 
run fo r help fro m Congres s wheneve r you  find yourselves a lit tle  
sho rt.

But  basically , T th in k th at  what  it comes down to  is  th at  energy and  
con serv ation, as con stru ed by the  Federal  energ y agency  so fa r, con­
sists  too much of tu rn in g off l ight s and tu rn in g down the  therm ostat . 
These are  th ings  th at  need  to  be done, bu t the y are only  band  aids 
being appli ed  t o a cancero us wound th at  is going  to  kil l us in the  end 
if we do not subs tant ia lly  change  the  who le way we live.

An d th at  beg ins with the  design of bui ldings. That  is  w hy we have  
some a rch itects  here  to day t o give  us some o f t he ir  advice and  counsel.

Mr.  H em phill . I  don’t t hi nk  I disagree wi th you in th at  our  ini tia l 
efforts were ce rta inly  focused on that . Bu t th a t seems to me to  be 
logical. Those things, you could in fac t do quickly and cheaply.

Th e idea  of  changin g eve ry bu ild ing  now bu ilt  or  going back  and  
rei nsula tin g the  15 or  20 mil lion  homes th at  we know are  no t well 
insula ted  is a su bs tan tia lly  more com plic ated  and, fra nk ly , more ex­
pens ive propos ition.

I t  does not  cost a th in g to tu rn  down your  thermos ta t or tak e ou t 
a li gh t bulb. But  it costs qui te a bi t to pu t in 6 inches o f a tti c insula tion 
and s torm  windows a nd  sto rm doors.

Mr. Ryan. Th at  is true. The reason the  poo r family  does no t do 
it is because they do not have the  money.

Mr. H em phill . That  is rig ht . An d we have sub mi tted legi slat ion 
whi ch would pro vid e us $55 mil lion  a ye ar  to  pa y fo r exa ctly  those  
th ings  for  poor  fami lies .

Mr.  Ryan. I s th at  enough ? How  much do you need ?
Mr. H em ph ill. I t is no t enough.  I t  d epend s upo n your  e stim ate  of 

how many homes there are.  T hat  will do iy 2 mi llio n homes. Bu t the re 
are pro bab ly closer to 5 million th at  need to be done  in terms  o f low- 
income houses. Bu t i t i s a sta rt.

And that  has not passed eith er.
Mr.  R yan . I  am a ware o f that .
In  your sta tem ent , re fe rr in g to a 10-y ear plan , you say th at  the 

pla n is des igned to insure  th at  bu ild ing s own ed or  leased by the 
Un ite d State s meet manda tory  lig ht ing and the rm al efficiency 
sta nd ard s.

Th at , again , is a lit tle  like  sav ing  th at  you and  I will cook a 
din ner, and you will br ing the sal t. Th ere  is a lit tle  more  invo lved , 
in esse ntia lly tryi ng  to cha nge  th e manne r in which th is coun try  lives 
and exist s, than  meeting lig ht ing and  therm al efficiency sta ndard s. 
To  me, tha t avo ids lookin g a t t he  much la rg er  problem  o f the c onstruc­
tio n of  bu ild ing s them selves, and  which consume enormous amoun ts 
of  energy and w hich ar e inefficient.

Mr. Glide,  do you  have an y questions ?
Mr. Gude. You say  in your  sta tem ent  th at  the  Ad mi nis tra tio n re ­

ques ted $86.6 mil lion  fo r conserv ation and env ironm ent  in fiscal year  
1976—more than  six times the  level requ ested fo r fiscal y ear 1975. You
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go on to  say  th at th is  request was reduce d, however , to  $46.7 m illion 
by th e Congress.

W here are  the cuts  being made to  reflect th is  red uc tion in ap pr o­
pr iat ion s?

Mr. H em ph ill. Sir , we r eceived some d irection  f rom  th e A pp ro pr ia ­
tions Comm ittee s as to the  k ind s o f cuts  which  they wante d made. Fo r 
example, we had planned, throug h a nat ion wide effo rt, to tak e our 
Pr ojec t Conserve quest ion nai res  to homeowners. The se wou ld be re ­
ceived by homeowners, filled out , sen t back  in , and  th en  the re  would  be 
a com puter ized p rin tout  of what they  should  do. Th at  has  now been c ut 
back  to tw o States.

We  had  pla nned  to go to eve ry large  bu ild ing own er in the  country  
with sem ina rs t o encourage h im to do the th ings  tha t most  large  b ui ld ­
ing  owne rs sti ll have  not  done in terms  of ene rgy  con sum ptio n. Th at  
has been cut b ack  to 140 semina rs. We have sc runched e ve ry th ing down 
to mee t tha t level o f fu nding .

Mr. Gude. I n reg ard to Pr ojec t Conserve, where you send out  these 
que stio nnaires,  wh at type  of  fol low up have you ha d as to thei r 
effectiveness?

How ma ny o f t he  people who send in the  questionnaires and receive 
the  comp ute r pr in tout  ac tua lly  follo w throug h by making impro ve­
men ts to  th ei r homes. An d of  those , to wh at  exten t do they  follo w 
th roug h ?

Air. H em ph ill. Let me ex pla in a l itt le  of th e his tory  o f t he  p rogram  
in order  to give you a co mple te answer.

We field t ested th is first  in two  lo cations—Topek a, Kans., and Dan ­
bury,  Conn. There  was lim ited di st rib ut ion;  it was a small pro gra m.  
And we did some evaluat ion  of p ric ise ly the t hing s w hich you are  t al k­
ing  abo ut. Tha t is the  bo ttom  line. An d that  is w ha t you want to know.

Our  ind ica tions  were th at  of  the  peop le who rece ived  th ei r forms  
back,  about 10 percen t took  act ion  on the  recommenda tion s wi thin 
the  fo rm.

We now have  a much  more sub sta nti al demo nstra tion effor t in Ma s­
sachus etts  and  in New Mexico.  We plan  to ca refu lly  eva lua te th at , 
using  well-con trol led  s tat ist ica l tech niques  in  t erm s o f s ample  size and 
so f or th , to confirm aga in,  in fac t, th at  peop le do not ju st  tak e the in ­
form ati on  and  sit on it. It  does not do us any  good to ha nd  out in fo r­
mation  if  nobody does an ythi ng  about it. But  we are  rea son ably con­
vinced tha t we will have some su bs tan tia l, m easurable  impac t.

Air. Gude. A nd you say th at  10 perc ent of the  peop le who received 
the  comp ute r p rin to ut  ac tua lly  took some k ind  of a ctio n ?

Air. H em phill . T hat  is not exact ly rig ht . It  is 10 perce nt more  t ha n 
the con trol gro up. AVe eva lua ted  th is again st a grou p of  homeowners  
who did  not receive the  quest ion nai re.  An d out  of  th at  sam ple , about 
30 percen t of  those  who did  not receive  the quest ion naire  at  all took  
some ins ula tion action. Fo rty percen t of  th e peop le who go t th is th ing 
back  took  action.  So we h ad  33 percen t imp rovement  ove r the  peop le 
wi tho ut the  quest ionnai re.

Let  me  add one th ing . W e do not thi nk  th at  P ro jec t Conserv e, o f and  
bv its elf , is going  to  make  eve rybody  in the coun try  run out and  buy  
insula tion. AVe have  always  env isioned it as be ing  linked wi th a tax  
credit  fo r res ide nti al homeowners , which the  Pres iden t pro posed  11£
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years ago, and which lias now passed the House and is in the Senate 
Finance Committee’s tax reform bill.

If  you combine the information of what to spend the money on with 
a tax credit which will pay you back some of the money that  you spend, 
we think  the results will be of a substantial amount of homeowner retrofit.

Mr. Gude. Of th at 10 percent, do they take steps which fully imple­ment the recommendations that  are returned to them? What is the 
percentage of efficiency that you get from that 10 percent ?

Mr. H emphill. I do not think  we have the answer to that. We will 
have to go back and look at the evaluation. As I  recall, i t varied across the board. Some did everyth ing; some did a couple of the cheapest and easiest things.

The outpu t of the actual sheet gives you some ab ility to make the choices because it  gives you some range of what the savings are and 
what the costs are. And th is may be limited by available cash in some instances.

Mr. Gude. And you have said that  you are going ahead with addi­
tional pilot projects in Massachusetts and New Mexico.

Mr. Hemphill. Yes, sir.
Mr. Gude. What is your rationale for making an additional survey? Is there any reason to believe tha t you will get better results on a new 

survey when all of the other factors are the same? You still do not have the legislative author ity you seek.
Mr. Hemphill. Our rationale  was that tha t was all we had the money to do.
I think the project is a valuable expenditure of Federal dollars in and of itself. It  is not terribly expensive. And if you run the cost of 

this program out against, the cost of the barrels of oil th at are saved, even with the 10-percent improvement rate, you will find that  you 
have a substantial savings in terms of dollars per barrel  of oil saved.

We can provide you those figures, but I think  i t is down well below $2 a barrel in terms of savings.
Mr. Gude. Suppose Congress fails to pass the tax incentive ? Do you 

still consider this a cost effective program, and will you continue with
Air. Hemphill. It  is, in  fact, one of our more cost effective pro­

grams—even without the  tax credit. And I think  whether we continue 
it or not is entirely dependent upon whether the appropriations are 
there to continue it. It  is one of the better th ings we have done.

Mr. Gude. If,  with the operation of this program, you get a 40- percent improvement, what about the other 60 percent ?
Mr. H emphill. That is whv we need the tax credit, I guess.
Mr. Gude. Thank you, Mr. Chairman.
Mr. R yan. Is there  any written material—any orders given or any 

work done—to set up some kind of standards with regard to what the Federal Government itself does in the renting and construction of building for its own use ?
Mr. Hemphill. We have an Executive order, for starter s, which 

sets out some of these things. And we are in the process of developing 
both the standards and the procedures which the Federal Government, 
that  is GSA. will be required to follow in renting, leasing, buying, and so forth.
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Mr. Ryan. Do these regulations include the kinds of building mate­
rials to be used and the architecture of the building to be built?

Mr. H emphill. They are not yet fully developed, so I cannot really  
tell you what they include.

Mr. Ryan. Do you take those two considerations into your planning ?
Mr. Hemphill. We certainly will—given your interest.
Mr. Ryan. But you haven’t up until now ?
Mr. Hemphill. I am not certain of that.
Mr. Ryan. I would like to have the answer to that  as soon as pos­

sible. I think it is an extremely important part  of any consideration. 
If  the Federal Government cannot provide by example what others are 
to do, there is not much that is going to be done.

Mr. H emphill. Let me explain one difficulty to you. And probably 
the people from AIA may want to touch upon this in more detail.

When you get into the business of regula ting things like this, you 
are faced with  two choices. You can regulate at the f ron t end and say : 
“No more buildings built out of steel and glass. They are all going to 
be brick and masonry because we know that is more efficient.” Or, you 
can regulate on the output end, which is to sa y: “We do not care how 
you guys build it, but we do not want it to use more energy, either in 
construction or in operation, than x per square foot.”

People who have to live with those standards—the architects and 
engineers and guys who finance buildings and the makers of glass and 
steel, and perhaps makers of brick—would generally prefe r to come 
out with output  standards. And I think that is a more ra tional public 
policy. I  am not sure i t is the  Federa l Government’s business, neces­
sarily, to tell somebody that he cannot build a steel and glass building  
anymore.

If  someone develops a wonderfully efficient steel and glass building, 
I am not sure that we—and I  do not know that  you do—wish to sub­
ject ourselves to the kind of outcry tha t would arise if the Federal  
Energy Administration  had just prescribed standards which said, 
“Sorry, it must all be brick and mortar .”

Do you see the difference that I  am trying to draw ?
Mr. Ryan. I see your point. But I think tha t if you had the tru th 

on your side, the least you can do is make the comment. If  you are 
knocked down in the process, the least you can do is make the effort.

Mr. Hemphill. The tru th about technology, though, is tha t tech­
nology changes. And if we were to promulgate regulations this  year 
which prescribed only brick and morta r, we would probably have to 
revise those regulations every 6 or 12 months, as the technology for 
making steel and glass or aluminum or whatever improved.

Mr. R yan. I  am sure tha t if we carried that  kind of argument very 
far, Columbus would still be sitting  on the dock wai ting for somebody 
to give him an idea about how to get over there.

I think  what you have to do is make the move with the best in­
formation you have. And according to the best information we have 
now, we are losing millions of tons of natural resources every year 
which are used even when we know that  they are not the most effi­
cient means of construction.

And if the Federal Government itse lf cannot begin to order, within 
its own area of total author ity, changes which have, at least in theory, 
some value, we are in pretty sad shape.
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Let me ask you one last question. Are there any plans—excluding 
for the moment any execution—to build a build ing that  is energy effi­
cient both in terms of its use of energy afte r it is built and energy 
efficient in the sense tha t the materials  from which it is constructed 
are such that would make it inexpensive ?

Mr. H emphill. The short answer is “No.” The somewhat more de­
tailed answer is t ha t GSA, whenever it builds a building, looks very 
carefully at the first cost of the building. And it tries to get the 
cheapest building tha t can be built.

By  and large that  tends to be the building with the least energy 
intensive materials  in it. Energy  intensive materials are more ex­
pensive.

Mr. R yan. H aving seen some judges’ chambers, T would question 
that—among other places.

Who has the final authority when the crunch comes between FEA 
and GSA? Can FEA  override GSA in any kind of building plans?

Mr. Hemphill. No, sir.
Mr. R yan. Do you t hink  it would do any good i f you could?
Mr. H emphill. It  seems to me that  a directive from the Congress, 

such as the one we already have, would be a lot more effective than 
giving one Federal  agency the ability to override another one.

Mr. Ryan. Wait a minute. You are the Federal Energy Admin­
istration. If  you tel,! GSA that  it is doing something which is very 
expensive from an energy standpoint and that  they, therefore, should 
stop doing it—even if  you cannot enforce it, should you not voice it?

Mr. H emphill. Surely. I think  we may have given you the wrong 
impression. The General Services Administration has been very coop­
erative on this whole set of energy concerns. They operate, as do 
most Federal agencies, under a set of fairly specific statutes, however. 
And there are some things that  they flatly cannot do because they 
are not legal.

They are working and we are working to change some of those 
things. And we have other laws which have been enacted which will 
set up the kind of standards that you are talk ing about—at least in 
operation—so tha t new buildings which are built will in fact be more 
energy efficient.

Mr. Ryan. If  I may paraphrase George Orwell, some things are 
more illegal than others. And I have not been in government this 
long without knowing tha t sometimes when you don’t want to do 
something, you hide behind the law. And when you really want to 
do something, you ignore the law and go ahead, if you think  it is 
good enough for you.

I think  it is important  here not to talk about the law as such and 
to talk about violating it or not violating  it, but it is important to 
find out, in effect, what you need to do.

And if you can show me something which vou would like to do; 
which you burn to do; which you desire to do. but which you are 
kept from doing by the illegality of it, please write me a lette r and 
sav: “We would love to do this, but it is illegal. Wil l you help us.”

Mr. Hemphill. All right. Let us take a look at that and see if, 
in fact, we have real legal impediments to some of the things  we 
think need to be done. And we will certainly  give you our judgment 
on that.
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Mr. Ryan. We could go on much longer, but there is more which 
the committee has to get into. I appreciate your being here today. 
And I hope tha t the dialog thus  far  gives you an indication of the 
interest o f this subcommittee and of the direction in which it is going 
to go.

I can assure you tha t this is simply the first of a series of hearings 
on this m atter  because it is one which T consider to be the most impor­
tant  single matt er before the Federal Government today. And T am 
talking  about things tha t are ter ribly important—anything  from dam­
ming or not damming wild rivers to strip  mining and a lot of other 
things which we can and will get into.

But until  we learn to change the way we think about how we 
build the  buildings in which we live and work, we have not done much. 
And the Federa l Government, as fa r as I am concerned, ought to take 
the lead by example and show others what they can do if  they choose 
to do so.

Project Conserve and all of those other programs are just great, 
But they remind me of the kinds of things we used to do during 
World War IT—things like put ting  bumper stickers on cars and all 
kinds of things to keep our morale up. “Eat less meat; try  vegetables 
instead.”

These were things designed to get us th rough a pa rticu lar period of 
crisis during a war and when we had our backs to the wall. There is 
no war going on now. And there is no end to this. It will never cease.

This planet is running out of  gas. It  is running out of energy. It is 
just a question of time. Therefore, how we spend what we have is of 
crushing importance—not just to us, but to my kids, and to the next 
generation, and to the generation beyond that. They will have to live 
in a world that is much more bleak in its prospects if we do not spend 
ourselves much more carefully than we do now.

Tha t is why we are here. And thi s committee, as long as I am around 
anyway, will consider this to be the No. 1 priority of what we do.

It  is for tha t reason tha t what you do is o f great  interest to me. 
And I intend to continue to ask for and to call you in from time to 
time to ask what you are doing.

Mr. Hemphill,. We certainly look forward to those opportunities.
Mr. Ryan. Thank you.
[Mr. Hemphi ll’s prepared  statement follow s:]

Prepared Statement of Robert F. Hemphill, J r., Associate Assistant Admin­
istrator, Energy Conservation and Environment, Federal Energy 
Administration

Mr. Chai rman  and members of the  committee, I welcome thi s opportunity  to 
appear before you to discuss energy conservation in buildings. I would like to 
begin my testimony today by review ing with  you some misconceptions about 
conservation.

Conservation is not simply curta ilin g energy use. It  is not a change  or lower­
ing of our  life style. Nor is conservation allocat ion, or ratio ning , or some other 
form of Government imposed rest rict ion. Conservation is not a no-growtli policy, 
nor solely an envi ronmental concern.

In the  buildings sector, conse rvation generally means two things. First , it 
means a set  of capi tal investments in exis ting  faci lities  which  tigh ten  up build­
ing shells, making heatin g and cooling equipm ent more efficient, and pay for them ­
selves in a predictable number of years . This sor t of conservation, in shor t, is 
nothing more tha n capi tal  investment justif iable on tradit ion al economic grounds. 
Train ing,  education  and information programs  for the  owners and  operato rs of
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commercial  and residen tial  buildings are  typical of the second sort  of conserva­
tion  in ex isting buildings.

Despite considerable evidence demonst rating the  economic benefits of energy 
conservation, many Americans s till seem to be asking, Why do we need conserva­
tion?  The shor t answ er is that  because of declining supplies of fuels like nat ura l 
gas and petroleum and  an  increas ing cost of producing and supplying energy, con­
serva tion is vita l to sus tain  our standa rd of living and economic growth.

Why does conservation not proceed at a fas ter  rate? The first reason is that  
the American people are  used to cheap energy and, compared to the rest  of the 
world, much of our energy remains cheap. In the United  Sta tes  today, the  pr ice 
of gas is about  60tf p er ga llo n; in Paris  it  sells for  about $1.50 per gallon. In Europe, high fuel costs have resul ted in massive public  and private efforts to 
reduce  the energy waste in buildings, hut  in the United  States , because prices 
are not yet at  European levels and because conservation has not had enough ad­
vocates in the business sector, neither Congress nor the  private sector has yet 
taken the necessary steps  to achieve  energy efficiency in buildings .

Conservat ion in buildings in the U.S. will not be a simple mat ter.  In many 
aspects, it will be more complex and difficult than  encouraging increased domestic energy production. While  only several thousand companies produce and d istr ibu te 
our  energy, millions of businesses, inst itut ions and indiv iduals consume it. Still, 
it is vital  to make the  effort because 37 percent of all energy used in the U.S. is 
consumed in the buildings sector. The Nat ion’s 67 million occupied housing units , of which some 47 million are single-family homes, accoun t for 70 percent of the 
energy need in the buildings sector.

Commercial and other non-residential structure s account  for the remain ing 
30 percent of the energy consumed in the buildings sector. Typical  of these  s tru c­
tures are  office buildings , warehouses, educational buildings, hospita ls, and Sta te 
and local public buildings and  colleges. Altogether, the re are  24 billion square 
feet of commercial space. These buildings  serve a wide varie ty of funct ions. More­
over, the ir ownership is often backed by compl icated financial arrang ements. For 
these reasons, achieving energy conservat ion in the commercial sector is p art icu ­larl y complicated.

In Jan uar y 1975, the  Preside nt proposed a number of measures addressed to 
energy conserva tion in buildings . He stressed that  cut ting long-term energy con­
sumption was jus t as imp ortant as increasing  energy supplies. He proposed a 
bill to make therma l efficiency stan dar ds mandatory for all new resident ial and 
commercial buildings ; he proposed a  new tax  cr edi t of  up to $150 for homeowners 
who insta ll insu la tio n; and he proposed a program to weatherize 1.5 million low- income family homes.

Eighteen months late r, we do not have the tax  c red it or the  bui lding standa rds  
or th e weatheriza tion bill. We hope these measures will be passed before Congress 
adjo urns this fall. This  is  an especially serious m att er for the low-income families 
in the Nation. Those families of four with ann ual  incomes of only $5,500 per 
yea r spend an estim ated  11 percent of that  income on home energy use—about 
$600. FEA is ready  to quickly implement the weather izat ion program. Without 
the  program, high energy bills will force many of these  families to cut back on basic necessities in o rder to  keep warm in winter.

These Preside ntia l proposals are, by and large, Government incentives to en­
courage priv ate action. The Administration  also recognizes there is a lack of 
reliable information on the costs and benefits of specific conserva tion measures 
and has  consequently ins titu ted  programs which would provide such information 
to the  pr iva te sector. Because  energy conserva tion is in the  economic self-in teres t 
of virtual ly all energy users, our programs have emphasized the  provision of 
deta iled information on proven conserva tion measures ra ther  than arb itr ary 
contro ls on energy use. The intent  of the  programs  has been to reduce energy 
consumption to the maximum extent possible with exis ting technology, while also minimizing the cost to the Government.

All of our buildings programs  have been closely coordina ted with other Federal 
agencies, including the  Energy Research and Development Administ ration 
(ERDA), the  National Bureau of S tand ards in the Department of Commerce, the 
Departm ent of Housing and Urban Development, and others. This coordina tion 
takes many forms, including regu lar staff  contac ts, join t funding of projects of 
mutual inte rest , and active par ticipation in th e Energy Resources Council, which se n es as a mechanism for high level coordina tion of energv policy.

In general, the manda te of ERDA is the research, development and demon­
stration  of new, more energy-efficient technologies. FEA ’s mandate  is to achieve
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widespread adoption of conservation technologies and prac tices which are  com­mercially ava ilab le a t present.
Mr. Chairman, we have prep ared  a document descr ibing our  programs which I would like to summarize and include as pa rt of the Committee record. It  is entit led, “Buildings Programs—Energy Conservation and Environm ent.” I would also like  to subm it to you a copy of the  Fi rs t Quarterly Report on FEA Energy Conservation Programs  which we provided to the  U.S. House and Sena te Com­mitte es on Appropriations in April 1976.
We are  funding a number  of programs on an experimen tal basis  and we plan to review care fully  the resu lts of these ini tia l efforts before making recom­mendations about fu tur e funding levels.
For  example, in the resident ial sector. Pro ject Conserve i s one means  by which we have atte mpted  to provide information to the homeowner. It  is based on a question naire which can be completed by the homeowner. The ques tionnaire is processed by a computer and a repo rt is then provided to each homeowner indicating the conservation  measures  lie/sl ie should take and  estimat ing the costs and savings that  can be expected. We have already conducted  pilot test s in a number of communities, and have chosen on a competitive  basis two States,  Massachusett s and New Mexico, for  the  next stage  of implem entation. Of the nearly one million homeowners who received the  questionnaire in Massachusetts in April, 14.8 percent have returned a completed form and are  receiving thei r individualized resul ts. New Mexico homeowners will be co ntac ted this fall.A companion effort, the  Home Energy  Savers  Program, is to be implemented thi s fall  in ten States . This program will develop and dis trib ute  a workbook to enable homeowners to eva luate and compute the energy efficiency of the ir own homes. The workbook will be supported  lty a media campaign which includes a 30 minute retro fit film for publ ic service television.
In the ins titu tional  sector, which is composed of build ings owned by Govern­ment or other non-profit organ izations, we have begun severa l programs designated to improve energy efficiency in elementary and secondary school buildings. In September 1974, FEA funded the development  of a computer-based technical service called the  Public Schools Energy Conservation  Service (I’SECS) for tes t marketin g in selected school d istri cts.  The service will inform a dis tri ct wh at the  present level of energy use is in each of its school fa ci lit ies; what th at  level should be; and how to proceed to achieve the  suggested energy use level. The Office of Buildings Prog rams also awarded $170,000 to the American Association of School Adm inis trators  to perform an energy aud it and fully retro fit ten  elementary schools across the  country as a demonstration  of wha t can be done in exis ting school buildings. And the  Office of Buildings Prog rams is currently collat ing for  ana lysi s the  resu lts of an energy survey of 10,000 school dist rict s. The results  of thi s survey should provide the  basis for new policy init iatives  to encourage energy conserva tion in schools.In the  commercial sector, for  more tha n one year, we have  been contacting  owners, managers and tenants of exis ting  buildings through our  r egional offices to inform  them of the simple steps  they can take to save energy in the ir buildings; such as eliminating unnecessa ry lighting and adjus ting tem peratures and ventila tion  levels.
In  addit ion, we have focused on the  need to design energy efficiency into new commercial buildings, as well as all other buildings. The Office of Buildings Prog rams reta ined the  American Insti tu te  of Arch itects  (AIA) Research Cor­pora tion to develop materials and  a program to bring energy consciousness into  arc hitectural pract ice and into arc hitectura l educa tion at  the  university  level. A design competi tion w as also init iate d, and the result s of thi s competition  as well as the professional education  program for prac ticing arc hite cts were incorporated in the  AIA 1976 Annual Convention Program.There are a number of other prog rams which are  in the  development stages. The most imp orta nt of these  is our  Voluntary Standa rds  Program,  the goal of which is to supp ort Sta te activities in the  development  and implemen tation of standard s for the  const ruction of new buildings. Under the  Energy  Policy and Conservation Act, signed by the  Pre sident  last December, a program of gra nts  to Sta tes was estab lished to supi>ort State-run energy conservation  programs. One of the five requ irements a Sta te must meet to qualify for  this fund ing is the  adoption of mandato ry therma l efficiency sta ndard s for  new and renovated buildings. Another requ irem ent is the  adopt ion of a ligh ting efficiency s tan dar d for exis ting  public buildings . To assure  effective implemen ta­tion o f such programs a t the Sta te level, we must be prep ared  to deliver technical assistance in the form of tra ini ng  prog rams for code officials and other
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mater ials describing the  process of adopt ing and enforcing an energy building 
standard  through local codes. We are  coord inating this  effort with othe r agencies, 
most notably ERDA, HUD, and NBS.

In other program area s, we are  proceeding through the prel iminary stages of 
program development to deliver information to owners of hea lth care facil ities  
of various types. We also  p lan to develop an energy conserva tion manual for the 
use of bui lders of single-family homes.

Our info rmation on how energy is used in the buildings  sector  has  so fa r been 
adeq uate  to ident ify the major savings potential and to jus tify  the programs 
which we have so f ar  implemented. Much of this information is eith er a year  or 
two old, or is of a general natu re. Sometimes th e data is no t avai lable  in as much 
deta il as we would like to have it. In the  res iden tial sector, for example, we know 
from privately funded marketin g surveys that  at  least 20 million single-family 
homes in this  country  are  inadequa tely insula ted, but  we do not have specific 
information on the regional dis tributio n of these buildings , or even on the level 
of thermal improvement ac tivi ty c urrent ly ta king place.

Even before the 1973 embargo, the Adm inist ration saw an opportunity for the 
Federal  Government  to set an example  for energy conse rvation in buildings by 
cutt ing its  energy consumption. This  was achieved through the Federal Energy 
Management Program. Through relat ively  simple conservation measures such as 
turn ing out unnecessary lights  and adjust ing  thermos tats,  and through minimiz­
ing use of ships, air craf t and vehicles, the amount of energy used by the  Federal 
Government was reduced by 24 percent . This  reduction , equivalent  to more than  
250,000 barre ls of oil per day, continues  because of the hard w’ork and dedication 
of hundreds of managers and thousands of employees in the Execu tive Branch  
w’ho, by the way, I believe deserve more recognition and pra ise for this accom­
plishment than  has generally  been accorded them.

The easy steps have been taken. We must recognize th at  moving forw ard will 
requin* long-range planning . Nevertheless, the move must  be made because the 
Fede ral Government is itse lf a larg e energy user, and because we will never 
convince la rge segments of th e public tha t they must work toward gre ate r energy 
efficiency unless we ourselves are  making a meaningful and visible effort. It  is 
both possible and reasonable to constra in the level of energy use in the Federal 
Government  in FY 1985 to no more th an we are currently using.

A ten year plan  for  energy conservation in Federal buildings is now being 
developed as manda ted in the  Energy Policy and Conservation Act. The plan is 
designed to ensure that  buildings owned or leased -by the United States meet 
mandatory lighting and thermal  efficiency standards, as well as insulat ion, the r­
mostat control and othe r requi rements. A close look will be given to the procure­
ment policies of  Fede ral agencies to see t ha t they meet new Federal energy con­
serva tion standa rds  now being developed. Plans will also be developed to replace 
or retrofit existing  Federal  buildings.

In addit ion to the program funct ions which the Office of Buildings Programs 
has institu ted, tha t Office has performed suppo rt func tions  for the Assis tant 
Adm inis trator of Conserva tion and  Environment. For  example, in the area of 
building standa rds  for new construction , the Office has  funded a study of the 
impact of the so-called ASHRAE-90 Standard  developed by the  American Society 
of Heat ing, Refr igera ting,  and Air 'Conditioning Engineers. I have included a 
copy of this study for the Committee’s use.

In support of the President ’s tax credit proposal, the Office has  cooperated with 
the National Bureau of Standa rds  (NBS) to produce recommended crit eria  for 
retro fit materials and products eligible for the tax  credit. Fu rth er  funding has 
been budgeted to complete the work which is contained in the prelimina ry paper 
produced by NBS.

The budget history of the  Office of Conservation  and Environment , as a whole, 
and partic ula rly  of the Office of Buildings Programs, has  been one of continuous change.

The Administ ration requested $86.6 million for conservation and environment 
in Fisca l Year 1976—more than  six times the level requested for FY 1975. This 
request was reduced, however, to $46.7 million by the Congress. As you may 
know, the recently passed appropr iation for Int eri or and rela ted agencies con­
taine d $25 million for the first year o f the Sta te Energy Conserva tion Plan under 
EPCA. Again, this  is only ha lf the $50 million Congress authorize d and the 
Administration  requested for Fiscal Year 1977. The amount of funds available for 
EPA’s conservat ion and environment program,  as a whole, in FY 1977. including 
the $25 million for Sla te Programs, is $34.7 million. Because of the reduced 
level of appropria tions , the Office of Buildings Prog rams will probably have to
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eliminate  its support of some of the  init iat ive s I ’ve outl ined here  today and 
furth er reduce others.

Though it is now thre e years since the Arab oil endwirgo, the  cri tica l need for 
energy conse rvation still  exists . Despite the  funding difficulties our office has 
experienced during the pas t yea r and one-half, we stil l believe that  those  pro­
gram s th at  prove to be effective on a small scale will eventua lly be expanded to 
a National scale to meet th is N ational need.

Mr. Ryan . Our next w itness is Mr. Leo A. Daly .
Mr. Da ly,  will you sta te your  name and  occupa tion  fo r the  record , 

please.

STATEMENT OF LEO A. DALY, FAIA PRESIDENT OF LEO A. DALY 
CO, CHAIRMAN OF THE NATIONAL ADVISORY COUNCIL ON 

RESEARCH IN ENERGY CONSERVATION AND PAST CHAIRMAN 
OF THE AMERICAN INSTITUTE OF ARCHITECTS, ENERGY STEER­
ING COMMITTEE; ACCOMPANIED BY JAMES P. FEENEY, RE­
SEARCH ANALYST, CHARLES W. WILLIAMS, INC.

Mr. Daly. Mr.  Ch air ma n and members of  the  committ ee, it  is a 
pleasu re to outline fo r you my thou gh ts on the  grea t po ten tia l which 
ene rgy  efficient bu ild ing s oil er fo r resolv ing  the  Na tio n’s ene rgy  
dilemma. You are  to be commended fo r di recti ng  at tent ion to  th is 
most  im po rtan t top ic.

We  ur ge nt ly  need to achieve a na tio n of ene rgy  efficient bu ild ing s 
wi thin the  next  15 to 25 yea rs. Dur ing th is per iod , ene rgy  savings 
will become espe cial ly cri tic al.  If  such  sav ings are  to occur, we mus t 
have  compreh ensive, org anize d lea dersh ip fo r a closely in teg rat ed , 
hig h pr io ri ty  na tio na l prog ram  of action. Unf or tuna te ly , such a pr o­
gra m exceeds  the  scope of  any leg isla tive  c omm ittee  of  Congress, any 
executive de pa rtm en t or  ag ency, and any  pr ivate corpo rat ion , in st itu ­
tion , or  indu str y.  I f  th is commit tee takes the  needed comprehensive  
str ate gic appro ach, it  can fill a vi tal  leadersh ip role.

My prep ared  sta tem ent  is short , Mr. Ch air ma n, and  it sum marizes 
my p erso nal  views gained th roug h over 4 yea rs o f research  and  analysi s 
on matter s pe rta in ing to energ y con servat ion  and the  bu ilt  en vi ro n­
ment . Dur in g th is  tim e, I hav e served as the  pres iden t of  a majo r 
arch ite ctural  and  eng ine ering  firm, chair ma n of the  energ y ste ering  
com mit tee of  the  American In st itut e of Architects , and chair ma n of 
the Na tional Advisory  Counc il on Researc h in En ergy  Con servat ion .

Ad dit ion al su pp or tin g de tai ls on the  sub jec ts covered in th is sta te­
ment are  con tain ed in the  doc uments which I have brou gh t along for  
your review . Sp ecif ical ly, these documen ts a re : ’

No. 1, an AIA  pub lish ed rep ort en tit led:  “E ne rg y and the  Bu ilt  
En vi ronm en t: A Gap in Cu rre nt  St ra te gi es ;”

No. 2, a second AIA  pub lish ed repo rt en titl ed  : “A Na tion of En ergy  
Efficient B ui lding s bv 1990

No. 3, an unpubli she d staf f stu dy  prepare d fo r the  AIA , en tit led:  
“P ropo sal fo r and Analysis of  an In te rim  Legis lat ive  St ra tegy  to 
Achieve a N ation  of Ene rgy Efficient  B ui lding s by 1990;"

No. 4. an executive sum ma ry of  an oth er  unpubli she d man uscr ipt  
pr ep ared  for  the AI A entitl ed  : “A Sys tem  to  Achieve  E ne rg y Efficient 
Bui ld in gs : Demo nst rat ion  P la n ;” and

No. 5, the  first ann ual  repo rt of  the  Na tional  Ad vis ory  Council  
on Rese arch  in Ene rgy’ Conse rva tion en tit led:  “E ne rg y Conse rva tion 
Resea rch : A Key to Resolving the  Na tio n’s En ergy  Di lem ma .”

[The mate ria l foll ows:]
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FOREWORD
Earlier this year I asked Leo A Daly, FAIA, chairman ol the Insti­
tute's Task Force on Energy Conservation, to report to me on his 
personal findings and observations regarding this critically im­
portant subject I did so because I telt that, while the task force 
was pursuing its work, members of the AIA— indeed members of 
all the design professions— needed to be better informed about the 
nature and dimensions of the energy cris is and the role they might 
play in its solution.

I am delighted that I made the request, because Daly's re­
port is. I believe, an important and far-reaching document. It 
shows, quite convincingly in my opinion, how sustained efforts to 
achieve energy efficiency in the built  environment can make a sig­
nificant contribution toward solving our nation's energy crisis, and 
it proposes specific programs for bringing these efforts about

Daly has done his homework well. His report is the result of 
intensive research and study carried out by himself, by a research 
consultant whom he commissioned, and by associates in his firm, 
with backup and support provided by members of the AIA staff 
The report is being distributed to all AIA members for their review 
and discussion It will also be made available to other members of 
the design professions, to legislators and other government offi­
cials, and to private citizens concerned with this issue

Daly's report, which represents his own viewpoints, deserves to 
be read, studied, and discussed I recommend it not only to mem­
bers of the AIA, but also to all those whose actions and decisions 
affect the way we use energy.

Archibald  C. Rogers, FAIA
President, The American Institute of Architects

INTRODUCTION
In the fall of 1972 Max O. Urbahn, FAIA. who was then president of 
the American Institute of Architects, asked me to chair a task force 
to explore ways in which the design professions could contribute 
to the solution of the energy problem and to develop appropriate 
methods to involve the AIA membership in this endeavor Members 
of the task force are George T. Heery, Frithjof M. Lunde, Richard 
G. Stein, FAIA, and Herbert H Swinburne, FAIA.

The Task Force on Energy Conservation has made an important 
contribution to the Institute’s work in the area of energy. I would 
like to stress, however, that the present report reflects my own 
observations on the energy question.

In preparing this report I have been concerned not only with the 
question of energy conservation in the built environment, but with 
the entire energy problem. While the presentation is personal, its 
observations summarize extensive work, including an independ­
ently commissioned preliminary strategic policy evaluation of the 
national energy problem, the present strategies for solving the

problem, and the opportunity offered by a national program for 
energy conservation in the built environment.

This experience has given me a deep appreciation for the depth 
and complexity of the energy problem and for  the great opportunity 
the design professions have to make a significant contribution to­
ward its solution. The degree of the potential contribution of our 
members is substantially greater than I had originally supposed, 
but then so is the severity of the problem itself. The magnitude of 
the energy problem is such that it is not realistic to suppose that it 
can be adequately encapsulated in a form as concise as this sum­
mary. However. I will endeavor to reduce the most critical issues 
to brief, understandable terms.

These are the basic conclusions I have reached:
1 The energy problem is a long-term problem whose resolution 

is possible— but only through sustained, multifaceted approaches.
2. Every individual in the building design and planning profes­

sions will be profoundly affected by the solution of the energy 
problem oyer the next several decades. If these individuals are to 
provide their most worthwhile services to their clients and com­
munities. they will need a comprehensive perspective on the 
dimensions of the problem and their role in its solution.

3. The building design and planning professions are important 
links in the nation's solution to the energy problem in both the 
short and long term.

4 Public and private policymakers need to understand the 
potential offered by the building design professions because it is 
they who ultimately will determine whether architects, engineers, 
and planners are allowed to maxe their maximum contributions.

5. The general public also needs to be informed about the 
important place of buildings and land use in long range solutions, 
because ultimately the approaches adopted will be based more on 
political than technical decisions.

6. Present energy policies, with their emphasis on increased 
supply, seriously underplay the important role of conservation in 
general and of conservation in the built environment in particular. 
This imbalance results in forfeiting major opportunities for better 
investment of the nation’s energy resources.

7. Energy conservation in buildings has such potential magni­
tude and near-term developmental possibilities that it warrants an 
immediate high-priority national program. The potential compares 
favorably, in terms of equivaient energy availability, with the po­
tentials of the domestic petroleum industry, the nuclear power 
industry, the natural gas industry, and the coal industry as those 
supply systems are projected to exist in 1990.

8 Because the energy problem is now so visible, the rush to 
remedial action increases the risk of wasted and counter-produc­
tive efforts. We must learn a great deal more than we know now 
before we can confidently inject rigid energy standards into build­
ing design codes or other forms of legislation.

9 The American Institute of Architects should immediately take 
the initiative to form a private-sector forum and the coordinative 
mechanism to provide the needed leadership in developing stra­
tegies for energy conservation

These conclusions summarize the results of a comprehensive



analysis of the energy problem as it relates to the built environ­
ment. The presentation of this analysis is organized under the 
following headings:

A. A Conceptual Framework for Evaluating Energy Policy 
B A Quantitative Perspective: Energy Supply/Demand Patterns 
C A Note About Strategic Evaluation
D. A Deeper Look at Present Policies and Priorities
E. An Alternative Strategy: The Compelling Case for Energy 

Conservation in Buildings
F. Toward a Strategy for Energy Conservation in Buildings
G. An Action Plan

A. A CONCEPTUAL 
FRAMEWORK FOR 
EVALUATING ENERGY 
POLICY

The way one conceives o, a problem determines the framework 
within which its solution is formulated. If the energy problem is 
viewed as only a temporary interruption in supply, then the building 
design professions might lend their expertise and counsel to a 
series of conservation efforts, such as turning down thermostats, 
adding insulation, and installing storm windows. On the other hand, 
if the problem is seen not simply as a question of temporary supply 
shortfalls, but as a more fundamental change caused by our 
moving from an era of abundant, cheap energy into an era of 
scarce, expensive energy, then the building design professions 
must consider sweeping changes in their attitudes about how 
building systems interface with energy supply and consumption 
Current information indicates an era of energy scarcity.

DEFINING THE ENERGY SYSTEM: Man intervenes in nature to 
acquire energy that will fulfill his needs and desires. River flows 
are captured to produce electricity which in turn can provide heat 
or cooling. But the same heat or cooling is more likely produced 
from burning coal, petroleum, or natural gas This suggests that the 
energy systems created by man are of two types (1) those that 
reorganize natural forces in a manner that g ives energy as a by­
product. and (2) those that represent a permanent conversion of 
energy stored by nature in one form into a consumption unit which 
represents not a by-product of natural forces but a permanent 
exchange of a nonrenewable natural resource.

These two types of humanly developed  energ y systems might 
be cal led  (1) man-organized energy systems and (2) man ­
made energy systems. A key dist inction  between these two is 
that the first draw s upon ren ewable resources  w hile the second 
draws upon non renewable resources.  We  might think ol the 
form er sources as nature's current income acco unts and the 
lat ter  as nature's capital accounts.

Until the middle of the 19th century, man-organized systems 
dominated human existence Animal power and the diversion ol

natural processes were the principal sources of energy to do man's 
work With the advent of the steam engine, electricity, and the 
industrial revolution, mechanical energy generated from fossil 
fuels caused more intensive energy conversion

Energy consumed from both of these systems is regarded as a 
consumption good—meaning that the more of it that is consumed 
the better Yet. we can clearly see that in the case of man-made 
energy, the energy is a consumption of capital In most economic 
evaluations, capital is regarded as something to be conserved. 
But thus far we have not evolved economic incentives to recognize 
this feature as it relates to goods (including energy) that represent 
permanent conversions o, nonrenewable resources: nature’s 
capital This difference in accounting concepts makes a profound 
difference in the economics of energy systems and particularly in 
the economic incentives o, conservation versus consumption.

Within the past 100 years man’s energy systems have shifted 
from those dominated by nature's current income accounts (man- 
organized energy) to systems dominated by nature's capital 
accounts (man made energy).

The contemporary energy problem is contained in these man- 
organized and man-made systems. This calls for a closer look at 
how these systems are organized There are five basic subsystems 
involved:

A. The Wor ld Inven tory of Energy (stored in capital accounts 
and flowing in current income accounts)

B Energy Source Acquis ition Systems (mining, oil wells, 
dams).

C. Intermediate  Conversion and Distr ibut ion Systems (elec­
trical generating plants, oil refineries, pipelines, electrical trans­
mission lines).

D End-Point Consumption Systems (heating and cooling 
buildings, driving industrial machinery, running engines).

E. Environmental Exchange Systems (residual effects of ob­
taining, processing, and using energy).

From this perspective, we can define the energy problem as 
some combination of:
—Acquiring sources for the adequate supply of energy raw ma­
terials.
—Determining what demands are to be fulfilled, at what price, and 
in what manner.
—Linking these supply and demand relationships technologically 
through some form of "optimal efficiency" in terms of need or 
demand, cost, and resource management.
—Maintaining acceptable environmental exchanges balanced in 
terms of the consumption of finite natural resources, the restoration 
of natural balances upset by man’s intervention (such as strip 
mining), and the way in which residuals or pollutants are dealt with.

The present "energy industries" generally assumed to comprise 
the energy system are concentrated in the processes of source 
acquisition, conversion, and distribution— almost exclusively from 
nature's capital accounts The problem of balanced energy stra­
tegies and policies is compounded by institutionalization along 
the lines o, the raw materials utilized, i.e., petroleum, coal, natural 
gas. and nuclear power These concepts are illustrated in Figure 1.
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Pol icy form ulat ions , whether orig inated in government or 
industry,  now evolve around economic prin cip les in whic h the 
incentives ultimately  encourage more, rather than less, con­
sumption. This helps explain why an effective and well-linanced 
national strategy emphasizing energy conservation is not now a 
long-term objective An understanding of this subtle but important 
reality is essential to understanding the economic and political 
dimensions of policies that would seek to shift the focus from 
"more consumption is good" to "less consumption is good"

DEFINING ENERGY CONSERVATION IN BUILDINGS: The 
preceding concepts  suggest the following def inition of energy 
conservation  in buildings:  The reduction ol  energy demand 
through the elim ination  ol  waste and the substitut ion, to the 
degree feasible,  ol on-site generation and regeneration capac­
ity with in an independent decentra lized  acquis ition and con­
version system that draws on nature's  current income.

More specifically, energy conservation in buildings includes: 
—The reduct ion  o l energy consumption in bui ldin gs by chang­
ing behavior : lowering thermostats in winter and raising them in 
summer, reducing levels ol lighting, and a variety ol other rationing 
efforts. Short-term success in behavior changes of this type may 
be quite high, as has been the case with gasoline and electricity 
during the current crisis  However, experience has shown that the 
long-term success in effecting such behavioral change is generally 
low It is. therefore, not a reliable nor even desirable strategy, but 
should be reserved for the short-term crisis in which hardships 
are more readily accepted if there is relief in sight.
—The reduct ion  o l energy consumption in buildings through  in­
creasing the effic iency ol  the building s as an energy-saving 
mechan ism. Through appropriate design, construction, and man­
agement, buildings can be made to consume substantially less 
energy without any basic impact on their users.
—Reduction  of the demand upon energy raw materia ls from 
natu re’s cap ital  accounts through substitution ol nature 's cu r­
rent  income sources captured through on-s ite acquis ition and 
conversion systems. This conceptualization of the diversified, de­
centralized energy conversion system is important. If one considers 
changing the concept from large, centralized acquisition, conver­
sion. and delivery systems (which is the current structure) to a 
decentralized, smaller-scaled, site-oriented system, insofar as that 
can go toward fulf illing energy demands, then current technologies 
offering substantial conservation opportunities are already avail­
able In tact, these technologies are at a more advanced state of 
proved feasibility than many of the more elaborate large-scale 
technological alternatives that are receiving more priority and most 
of the funding These observations and their implications will be 
discussed in more detail later.

Figure 2 shows how this definition of energy conservation in 
buildings fits into the conceptual model of the energy system 
shown in Figure 1.

These opportunities for conservation programs that reduce tra­
ditional demand requirements for energy to operate buildings have 
not been considered in the projections on which present policies 
are based

B. A QUANTITATIVE PERSPEC­
TIVE: ENERGY SUPPLY/
DEMAND PATTERNS

—

Figure 3' shows the basic energy supply/demand patterns 
within the United States during the past 120 years. It a lso shows 
what the future demands will be if past trends are continued. The 
large boost in energy demands that began in the 1940s was a 
takeoff point Between 1946 and 1965 the average annual growth 

] rate in consumption was 3.1 percent, resulting in a doubling lime 
of 23 years But between 1965 and 1970 the annual growth rate 
averaged 5 percent, which implies a doubling of the 1965 con­
sumption in only 14 years. Electricity, a system that now loses 
about two-thirds of its energy input as waste, is the most rapidly 
growing source of energy delivered to the consumption units. The 
annual growth rate in electrical consumption averaged 7 6 per­
cent from 1940 to 1970 — an average doubling time of only nine 
years 2

U S. energy consumption between 1950 and 1970, broken down 
according to sources of energy raw materials, shows the degree 
to which man-made energy dominates the present system (see 
Figure 4).3

But the key to understanding the energy problem rests not so 
much in the picture of the past as in what the future patterns are 
likely to be. A 1972 Congressional analysis4 lists 35 energy- 
demand studies made by a variety of government and private 
organizations between 1960 and 1971. All of these forecasts were 
inaccurate if put Into a context of 10 to 20 years. For example, 
Figure 5 shows the rate at which the various forecasts tor total 
energy consumption in 1980 have fluctuated just since 1960. 
Considering that in many of the energy supply systems the lead 
time for building capacity is seven to 10 years, one can readily 
grasp the lack of strategic reliability exhibited by policies formu­
lated in 1962 based on the then current projection to 1980. The 
error most common to these forecasts is their consistently tow 
estimates of usage

It was after 1968 that these studies began to express serious 
concern about the capacity to ful fill the expected energy demands, 
and no serious attention was paid to developing coordinated and 
balanced national energy policies until the current crisis hit.

In policy formulation, including the present policies, the demand 
curves are generally considered sacred requirements. Thus, 
policy concerns are overwhelmingly biased toward how to gen­
erate increased supplies of energy These attitudes allow to go 
unanswered questions about what energy demands should be 
considered legitimate requirements.

A serious question arises, fo r example, about the wisdom 
of  with drawing bil lions ol units  of  nonrenewable resources Io 
supply building s with  30 percent to 50 percent more energy 
than they need just to accommodate the level  of Ineff iciency 
generated by present bu ilding prac tices. It is one thing to



Figure 3: To tal US. Energy Consumption

condone such practices if there is no choice; it is quite another 
matter if there is a choice. This d ifficult question may have to be 
faced in the future, and present policies will be found lacking. In 
that climate, the search for conservation measures may be ex­
pected to increase. Because conservation systems, like supply 
systems, require long lead times for development, there should 
be a sense of urgency in getting started now

This sense of urgency with respect to the conservation of energy 
comes into sharper focus when one coi 3iders that the "normal" 
demand growth may have to be depressed simply because there 
will be no way to meet it. This question of supply shortfalls is 
slowly penetrating, and there are indications that efforts toward 
energy conservation will receive more favorable audience



81

Figure  5: Forecasts of  Tols l Energy Consumption fo r the Year 1980

Forecasts r  QuA dr ttm  Biu s

Figure 7: The Supply ’ Demand Picture— 1950
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The Jo in t A tomic Ene rgy Co mm ittee ot  Congress  rec ently evalu ­
ated the pro ba ble capabil ities  of the  nation  to increase its supply 
of  energ y from both current and pro spe ctive technologies. The  
com mittee used foreca sts  be low  the ext rap ola tions from recent  
growth  rates (see  Figure 6) 5 Assuming the suc cessfu l ins ta lla ­
tion of the Alaska pipelin e, nuclear energy,  sha le conversion, and 
the  othe r rem edies  being dis cussed  current ly, it was est imated that  
even the low  forecas t wo uld  be acc om mo dated  in 1990 on ly by 
a heavy re liance on  imports These ca lcu lat ion s were convened 
to a comm on denominator  ol  million s ol  barre ls o l pet roleum  per  
day equ iva len ts,  wi th the  relationships  between  sources , co n­
version systems, and  consum ption

Figures 7, 8 and 96 show the  resu lts ot these ca lcu lat ion s tor  
1950, 1970, and 1990. Al l o l the cha rts are plo tted on the  same 
vertical scale  Note that it the  ext rap ola tion o l current gro wth in 
dem and were reduced by about 30 percen t (as shown by the 
dif feren ce  betwee n the  hig h and low  foreca sts  on Figure  6), a 
sub stantial supp ly gap wo uld  rem ain to be fille d, in these projec ­
tions, by imp orts.

Thus, a st ra te gy  to  co ns er ve  en ergy  is  no t In co m pe ti tion  
w ith  the pr es en t en ergy  in du st ries  no r w ith pres en t ef fo rts to  
inc re as e the su pp ly  ca pa ci ty  o f the se  indu st rie s.  Ra ther,  It Is a 
co mplem en ta ry , co mmon se ns e ef fo rt  that  ot te rs  su bs tant ia l 
prom iso fo r he lp in g to  mee t an tici pa te d de mand requ ire men ts , 
an d lo r  m in im iz in g the ec on om ic  and so cial  co st s o f any  c rise s 
re sult in g fr om  un ex pe cted  su pp ly  prob lem s.

C. A NOTE ABOUT STRATEGIC 
EVALUATION

Far too often, in try ing  to reso lve problems not nearly as co m­
plex  as the energ y problem,  the  nation has pum ped bil lio ns  of  
do llars into pr iority effort s tha t were later found to have been  
ill- advised . I have been impre ssed with the dif feren ce  in pe rspec­
tive one gets wi th respec t to what sho uld be done imme dia tely if 
he steps back and loo ks at presen t po lic ies  and altern atives  as if 
they were lon ge r-term strategies

This means  that we first assume  that  presen t po lic ies  will  pre­
vai l fo r the  nex t two or  three  decades A pr inc ipa l advan tage ot 
th is mode ot tho ught is tha t it permits us to  examine ca re fu lly  
whe the r or  not the  path  we are  fo llowing  wi ll lead where  we wish 
to go  In short, w ill  we reg ret  wha t we are  do ing  now  when we 
look bac k on it 10 or  20 yea rs from now ? I sho uld  emphasize 
that the pu rpo se of such lon g-range con sid era tions  is so lely  to 
impro ve the  qu ali ty of choice s we make about wha t is to be done 
now.

The stra tegic  persp ective als o helps us to see op po rtu nit ies  for 
imm ediate ste ps that oth erw ise  wo uld  be  overlooked because 
they appear  so small in contras t to the dom inant ac tiv itie s of the 
present . It now  appears  tha t ene rgy  con serva tion in bu ild ings  
fal ls  into th is  ca teg ory  Its potentia l within  the  next  three to five  
years, when evaluated against the magnitude of the  c urrent energ y
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Figur e 8 : Th e S up ply  'Dem an d Picture— 1970
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problem  and when cast besid e the enorm ous quan tities  of  ene rgy  
needed , loo ks too small  to warrant a majo r thrust. But,  if this 
persp ec tive is extended 10 or  20 years, we see tha t in term s of 
nee ded supp lies, energ y con serva tion in bu ild ing s offers  op po r­
tun itie s on a sca le that , if presen t est ima tes prove re liab le,  few 
reason able men  wo uld  reject.

St rateg ic th inking  permits  us to capture the pr inciples  of co m­
pou nd inte res t that ap ply to po licy strategy just as they ap ply to 
sav ings and  inve stment . For example, a cha nge of on ly 6 perce nt 
a year will result  in the  100 percen t trans ition of  a sys tem  within  
jus t 12 yea rs if this  change is pursued as a susta ined and  co ­
herent strate gy But if the  cha nges are  a series of sho rte r-term 
jerks associa ted with reac tive , cr isis-or ien ted po licym ak ing , we 

9

not on ly lose the  value of the  co mpo un d interest , but als o often 
mu ch o f the or igina l pr inc ipa l.

Finally,  the  strate gic  perspective al lows us more  time to  ad jus t 
po lic ies that, though they have been ade quate  for years, will 
become  less ade quate  or  desirable  in the  futu re

We can say  that the most desirable nat ional energ y strategy 
wou ld po int  us in the  fol lowing basic  directions:
— From rel iance on man-m ade energ y systems tow ard rel iance 
on ma n-o rga niz ed  energ y systems, i .e , from energ y con verted 
fro m nature’s capital acc ounts toward energ y div erted  from  
na ture 's curre nt income  acc ounts
— From ineffic ien t ene rgy  systems tha t waste  energ y in eithe r co n­
version or  consum ption processes  tow ard more eff icien t systems.
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—From activities that generate environmental pollution toward i 
ecologically closed systems that minimize the undesirable en- i 
vironmental impacts
—From increasing reliance on centralized generation and distri­
bution systems, with the problems of vulnerability and conversion 
losses they entail, toward decentralized, site-oriented energy sys- | 
terns flexible enough to utilize a variety of alternative energy ! 
sources
—From the potential risks associated with nuclear power (how­
ever acceptable they may be represented to be) toward less risky 
means of acquiring energy.

I could develop a longer list, but these principles suffice to 
provide a framework for an evaluatory statement about present 
policies and the desirability of a strategy emphasizing energy 
conservation in the built environment.

D. A DEEPER LOOK AT 
PRESENT POLICIES AND 
PRIORITIES

A good idea of current energy strategies is obtained (rom ex­
amining the priorities given to the research and development ex­
penditures considered necessary to solve the energy problem 
within the next several decades

In Figure 10* * * * * * 7 I have recast the President’s recently announced 
live-year energy program into the conceptual model of the energy 
system shown in Figures 1 and 2 This shows the overwhelming 
priority being given to extending existing man-made supply sys­
tems that consume nonrenewable resources (operate from nature's 
capital accounts)

Just 6 5 percent of the proposed five-year program is allocated 
to end-point consumption, and the majority of this sum involves 
increasing the efficiency and flexibility of the transportation sec­
tor. Only $200 million ot the monies in this five-year program of 
nearly $11 billion is allocated to research and development on 
energy conservation in buildings This budget overlooks major 
opp ortunities in conservation that offer more certain returns 
and higher cost benefi ts than many of the other investments. 
These opportunities will be discussed in more detail

Present policies contain only modest provisions for exploring 
opportunities that could help to move us in the strategic directions 
desired The dominant priority continues to carry us down the 
path we trod to arrive at our present predicament This increases 
the chance that 20 years hence we will regret that a more balanced 
strategy and set ot priorities were not started today

E. AN ALTERNATIVE STRATEGY: 
THE COMPELLING CASE 
FOR ENERGY CONSERVA­
TION IN BUILDINGS

To relate the total energy consumed just in building-related
operations, we must combine the residential and commercial sec­
tors as shown in Figures 7, 8. and 9 with the portion of the indus­
trial sector that involves building operation.

Data compiled by the Stanford Research Institute provide a basis 
for this combination.8 9 Figure 11 shows estimates of the ratios of
energy consumption expressed in trillions of Btu’s for 1968 
Buildings account for 33.6 percent of the total.

Assuming that these re lationships remain essentially stable, the
application of these same ratios to the estimates in Figures 8 and
9 gives us an approximation of the millions of barrels of oil per 
day equivalent consumed in building operations in 1970 and pro­
jected for 1990

The potential savings in energy conservation in buildings 
are still somewhat ambiguous, with estimates ranging from 25 
to 50 percent in older buildings and between 50 and 80 per­
cent in new construction? The higher figures incorporate on­
site energy generation from nature's current income accounts, 
usually solar. I should emphasize that these conservation op­
portunities are available within existing technology and knowl­
edge. The only stumbling blocks to their implementation are 
either economic, political, or attitudinal.

In the interest of being conservative. I have taken 30 percent 
and 60 percent as the average potential energy savings in old 
and new buildings.

Applying these percentages to the estimated consumption in 
1970 and 1990, I derive an estimated potential savings of 4.1 
million barrels per day o f petroleum equivalents in 1970 and 12.5 
million barrels per day o f petroleum equivalents in 1990. Applying 
a dollar value of $6 per barrel in 1973 and a very modest $12 
per barrel in 1990. these calculations result in an estimated 
economic value of saved energy of $9 billion and $54 8 billion for 
each of the two years (see Figure 12).

These gross savings result from not consuming energy that 
would otherwise have been wasted; the amortization of additional 
building costs required to obtain these savings is not included. 
Estimates of these costs range up to 33 percent.10 This would have 
increased the cost of new construction in 1971 by $36 billion, or 
about four times the potential annual savings in 1970 Of course 
in more refined estimates this $36 billion would be offset against 
the reductions in capital  required to produce the energy to be 
wasted. Also, the capital and operating costs required to control 
or remedy the pollution that waste would entail would be added 
to the savings.
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Fi g u r e 1 1: R ati o s of E n er g y C o n s u m pti o n

C o n* R at e of

H u' s)
1 9 6 0 1 9 6 6 p er ye ar) I 9 6 0 1 9 68

R e si d e nti al

S p a c e  h e a ti n g 4, 8 4 8 6, 6 7 5 4. 1 % 1 1. 3 % 1 1. 0 %
W at e r h e ati n g 1. 1 5 9 1, 7 3 6 5. 2 2. 7 2. 9
C o o ki n g 5 5 6 6 3 7 1. 7 1. 3 1. 1
Cl ot h e s dr yi n g 9 3 2 0 8 1 0. 6 0. 2 0. 3
R efri g er a ti o n 3 6 9 6 9 2 8. 2 0. 9 1. 1
Air  c o n diti o ni n g 1 3 4 4 2 7 1 5. 6 0. 3 0. 7
Ot h er 8 0 9 1, 2 4 1 5. 5 1. 9 2. 1

T ot al 7, 9 6 8 1 1, 6 1 6 4. 8 1 8. 6 1 9. 2

C o m m er ci al

S p a c e h e ati n g 3, 1 1 1 4. 1 8 2 3. 8 7. 2 6. 9
W at e r h e a ti n g 5 4 4 6 5 3 2. 3 1. 3 1. 1
C o o ki n g 9 8 1 3 9 4. 5 0. 2 0. 2
R ef ri g er a ti o n 5 3 4 6 7 0 2. 9 1. 2 1. 1
Air  c o n diti o ni n g 5 7 6 1, 1 1 3 8. 6 1. 3 1. 8
F e e d st o c k 7 3 4 9 8 4 3. 7 1. 7 1. 6
Ot h er 1 4 5 1, 0 2 5 2 8. 0 0. 3 1. 7

T ot al 5, 7 4 2 8. 7 6 6 5. 4 1 3. 2 1 4. 4

I n d u st ri al

Pr o c e s s  st e a m 7. 6 4 6 1 0, 1 3 2 3. 6 1 7. 8 1 6. 7
El e ctri c dri v e 3, 1 7 0 4. 7 9 4 5. 3 7. 4 7. 9
El e ctr ol y ti c

pr o c e s s e s 4 8 6 7 0 5 4. 8 1. 1 1. 2
Dir e ct h e at 5, 5 5 0 6, 9 2 9 2. 8 1 2. 9 1 1. 5
F e e d st o c k 1, 3 7 0 2, 2 0 2 6. 1 3. 2 3. 6
Ot h er 1 1 8 1 9 8 6. 7 0. 3 0. 3

T ot al 1 8, 3 4 0 2 4, 9 6 0 3. 9 4 2. 7 4 1. 2

Tr a n s p or t a ti o n

F u el 1 0, 8 7 3 1 5, 0 3 8 4. 1 2 5. 2 2 4. 9
R a w m at eri al s 1 4 1 1 4 6 0. 4 0. 3 0. 3

T ot al 1 1, 0 1 4 1 5, 1 8 4 4. 1 2 5. 5 2 5. 2

N ati o n al t ot al: 4 3, 0 6 4 6 0, 5 2 6 4. 3 1 0 0. 0 1 0 0. 0

Fi g. 1 0: E n er g y R m w e h  B u d g et Tr e n d s

( Milli o n* of d oll ar s)

$ 1, 3 3 2. 1

1 6 3. 3

1 0 5. 7

$ 8. 3 1 5. 0  7 5. 9

1. 1 8 5. 0  1 0. 8

7 0 5 . 0  6. 5

Fi g u r e 1 2: T h e P o t e nti al Off e r e d  b y  E n er g y  C o n a e r v a ti o n i n  B u il di n g s

1 9 7 0 1 9 9 0

T ot al c o n s u m pti o n

A m o u nt c o n s u m e d i n o p er a -

2 9. 7 5 7 5

ti o n of b uil di n g s  ( 3 3 . 6)*

A d d:  T h e a m o u nt of  e n e r g y

1 0. 0 1 9. 3

l o st i n i nt e r m e di at e c o n ­

v er si o n pr o c e s s e s u si n g 

c e ntr ali z e d  l a r g e - s c al e 

el e ctri c al g e n e r ati o n  i n w hi c h  

t h e l o s s i s a p pr o xi m at el y

6 6 %
•

El e ctri c al d e m a n d  c o n ­

s u m e d i n b uil di n g s   1. 3

T ot al r e q uir e m e nt
4. 3

el e ctri c al g e n e r ati o n  3. 8 3. 8 1 2. 6 1 2. 6

T ot al e n e r g y  c o n s u m pti o n  i n

o p er a ti o n  of  b uil di n g s  

i n cl u di n g g e n e r ati o n  of  

el e c tri cit y at c e ntr ali z e d 

f a cilit y 1 3. 8 3 1. 9

-

P ot e nti al s a vi n g s wi t h a hi g h-

pri orit y  c o n s er v ati o n pr o gr a m:

E sti m at e d p ot e n ti al f o r  3 0

pr e s e n t b uil di n g st o c k   p e r c e nt

E sti m at e d p o t e nti al f o r n e w  6 0
4. 1 6. 7

b u il di n g  st o c k p e r c e nt 5. 8 1 2. 5

b uil di n g  st o c k  i n  1 9 9 0 

will b e b uilt  af t er 1 9 7 3) 

D oll a r v al u e of p ot e n ti al 

s a vi n g s  p e r d a y @ $ 6 p er 

b a rr el i n 1 9 7 3 a n d  $ 1 2  

b a rr el i n 1 9 9 0 ( 1 9 7 3 d oll a r s ) 

A n n u al d oll a r v al u e of 

p ot e n ti al s a vi n g s

$ 2 4 . 6 milli o n

$ 9. 0  billi o n

$ 1 5 0 m illi o n

$ 5 4 . 8 billi o n

’ u n d K , e ?l t m a , e ! , h *  , w  o  Pfoi « ct' o n b ec a u se t he pr o p orti o n at e s h ar e of e n er gy  
,u. . *n  * > uil dt n(j s h a s 0' o w n m or e r a pi dl y t h a n t he t ot al e ner g y d e m a n d. H o w e v er, 
t hi a I s i g n or e d i n t h e c al c ul ati o n* i n t he i nt er e st of c o n s er vati s m

1 2
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There will be those who correctly point out that the present data 
base lor these estimates has gaps and is questionable However, 
the combination o l
—no assumed advances in technology.
—taking savings estimates at the lower end ol the present range; 
—using a conservative estimate lo r price increases;
—ignoring the savings in capital costs associated with having to 
generate the energy in the first place, which may essentially neu­
tralize the additional building costs;
—excluding estimates lor cleaning up or controlling pollution 
generated by the wasted energy; and
—ignoring the trends that show that the proportion ol the total 
energy going into buildings is increasing.
leads me Io believe that the estimated savings can be regarded 
as reasonable These could be annual savings which recur year 
after year

Since policy formulation is so heavily oriented toward supply ing 
energy, and since the realization o l these savings is equivalent to 
an increase in that supply, it can be clearly seen that energy con­
servation in buildings deserves as significant a place among 
energy supply alternatives as do the domestic petroleum industry, 
the natural gas industry, the nuclear power industry, and the coal 
industry (see Figure 13).

The conservation potentia l ol building s is pearly equal to the 
forecasted shortfall in supply,  or about two-thi rds ol  the im­
ports pro jected.  Thus, whether considered as a trade-oil in 
compet ition with other investment opp ortunities or as a com­
plementary opp ortuni ty to reduce the pro jected shortfa lls, the 
statist ics clearly  indicate  a com pell ing opportunity  which war­
rants a hig h-p riority  nat ional program. More confidence can be 
assigned to this position when we recognize that the same con­
clusion would emerge even it the actual savings were to be sub­
stantially less than these estimates

F. TOWARD A STRATEGY FOR 
ENERGY CONSERVATION 
IN BUILDINGS

An initial and understandable reaction to the question of what 
to do is to advocate the development ol a set ol procedures — a 
lield manual — which can become the text that specifies what the 
building engineer or designer should do

The fact that many o l these energy-conserving procedures are 
commonsensical has led some to believe that it would be rela­
tively easy to produce a set ol  prescriptive standards This seduc­
tive idea ol  simple, straightforward, no-nonsense action may lead 
Io a variety ol  actions that will later prove to be counterproductive 
or at least not the best choice The risk of these nonproductive 
outcomes is signilicantly higher when collateral drives begin for 
incorporation ol these procedures into energy standards lor local 
building  codes and other legislative instruments

13

The basic points are:
1. Within the present state ol knowledge we do not know 

exactly how, and under what conditions, certain actions might be 
effective

2. Even if we did know these details, the variations ol build­
ing situations would tend to make a standards approach" in­
effective.

3 We lack adequate knowledge ol the psychological and 
physiological relationships of some energy-conserving tactics
A We can specify many things that might conserve energy, 

but at increased costs of operation
There is a need lor and value in lists as idea-joggers, but the 

greater need is for individualized professional evaluation of each 
potential conservation measure as it relates to the highly variable 
and often dilficult-to-measure factors unique to a particular build­
ing and site

INITIAL CRITERIA  FOR A CO NSERVATIO N STRATEG Y: First, 
there needs to be an extension ol the prin cip le of self -suf fi­
ciency. The President has proclaimed a national objective of 
self-sullic iency. meaning that the United States should become 
capable ol supplying itself with all ol the energy it needs by 1980 
The previous discussion on the supply-demand projections shows 
how difficult  it would be to reach that goal Present policies will 
have to be substantially modified to make it possible One such 
modification is the extension of the concept of self-sufficiency 
first to conservation in buildings and then to the remainder ol  the 
built environment.

The building unit should be as "self -suf ficient" as possible. It 
should import the minimum amount of energy required to fill its 
energy gap after it has utilized as much as it can of the energy 
available on site It should emit the minimum amount of waste 
into external systems

Figure 14 illustrates a comparison between the present and the 
proposed concepts Present concepts:
—Generally treat the building system or site development as a 
somewhat independent entity which levies a demand upon a series 
of external and independent energy supply systems 
—Do not evaluate hiow the building unit relates to overall energy 
demand systems
—Generally disregard the effects of discharges info either the 
natural environment (thermal pollution) or other independent ex­
ternal processing systems (sewage).

Each of these various systems consists of a variety of sub­
systems which are generally specialized in  both concept and oper­
ation Under this concept, any recycling or ecologically closed 
system entails such emerging trends as using solid waste for 
fuel within a central energy-generating plant

Proposed concepts illustrated on the bottom half of Figure 14 
show how this would change under a principle of maximum self- 
sufticienCy beginning at the level of the building. The building is 
considered as an entity that will, to the degree possible, use 
man-organized systems of energy acquisition, employing as much 
as possible of the natural energy in which the building exists
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fig ure  13. Energy Conservation  in Bui ldings as a 
Sub stitute  fo r Supply— 1993

Figure 14; Moving Towaro Concepts of Sel f'Sufficiency 
in the Built Envi ronment
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Second la the recognition that only energy trom nature'a I 
current income accounta (man-organized energy systems) la 
legitimately considered a consumption good, and only then to 
the degree that It doea not increase environmental pollution 
loads.

Third la the consideration ol diversified, low-intensity, de­
centralized energy conservation and generation systems as 
the first line ot energy acquisition — particularly since the 
energy required tor building operation la generally ot much 
lower Intensity than that required lor manufacturing processes.
It should be emphasized that this is a complementary and not a 
competitive concept The centralized system would still be needed 
as a reserve capacity lor  buildings and would serve as the prime 
supplier tor high-intensity energy needs, such as industrial proc­
essing requirements These demands would employ the capacity 
of the existing centralized systems even it they were substantially 
expanded

Fourth la the need to extend our thinking to Incorporate the 
built environment at  a part of the energy supply industry. '
It captures and generates energy as well as consuming it; thus, 
the present marke t/producer dichotomy needs modification

COULD SUCH A PH ILO SO PH Y BE MADE TO WORK ? The
principal constraints to this  philosophy are conceptual, altitudinal, 
institutional, and political. They are neither technical nor eco­
nomic — if the economics are optimized in a total system con­
text. For example, we are readily and even frantically investing 
increasing amounts to accelerate the development ot atomic and 
nuclear power, while ignoring the site-generating, low-intensity, 
decentralized capabilit ies of small solar collectors in buildings.
If we change our manner ol conceptualizing the proper 
"energy system," then we have a proven technology, in a more 
advanced state than nuclear technology, which would, it prop­
erly pursued, give as much equivalent energy as nuclear tech­
nology Is expected to provide within the next 20 or 30 years — 
and it could start now.

G. AN ACTION PLAN

a The development o l a National Program for Energy Conser­
vation in Buildings.

b A program tor legislative evaluation and assistance 
c. A program for the development of an "Energy Opportunities 

Notebook."
d A program lor a National Model of Energy Consumption in 

Buildings
e A program tor leadership to catalyze innovative demonstra­

tion projects.
I A program for evaluating relationships between energy and 

land-use patterns.
4 The following special studies should also be undertaken:

Figu re  IS: Action  Plan  fo r the AIA Energy 
Steering Committee

siaivnno

There are a number of  actions that should be launched without 
further delay:

1. The new AIA Energy Steering Committee should take the 
initiative to become a focal point for coordinative leadership in 
developing and monitoring a national strategy tor energy conser­
vation in the built environment. It should be supported by an 
adequate capabil ity lor strategic policy research and assistance 
It should not engage in operational research (see Figure 15)

2. The committee should establish an Advisory Council on 
Research in Energy Conservation to provide annual evaluations 
ot needed research.

3. The fo llowing  special programs should be developed under 
the auspices of the Steering Committee until they are sulticiently 
defined to permit a clear decision as to the appropriate institu­
tional setting for continuing operation:



a. A statement on professional ethics and energy conservation, 
b A statement to the profession on special capital-flow fore­

casts and analyses.
c. A statement to the profession on special analyses of energy 

conservation alternatives and life-cycle costing.
Now. let's define each of these actions.
THE STEERING CO MM ITTEE: The new A,A Energy Steering 

Committee should be organized to provide unusual flexibility at 
least for the next year or so. until more definitive institutional pro­
cedures can be developed. Consideration should be given to 
having the committee include individuals from other disciplines 
within the community of professionals concerned with creating the 
built environment. In addition to the normal support provided by 
the AIA staff, the committee should have adequate policy-research 
capability to support its activities.

Present and proposed policies need to be evaluated constantly 
in the changing dynamics of the strategic context—but they 
seldom are. Initial activities of such an effort would extend the 
work begun here and transform it into material usable at the 
policy-evaluation level. An annual report on national energy 
strategies—rhetorical, operational, and feasible alternatives— 
would be a useful and constructive document for policymakers 
working in the public and private sectors. Such a report can be 
compared to the present reports on the federal budget issued by 
the Brookings Institution.

AN ADVISORY COUNCIL ON RESEARCH IN ENERGY CON­
SERVATION: Conservation programs will need an informal ad­
vocacy and advisory group if they are to become politically 
successful in winning some degree of budgetary priority. Funding 
agencies and legislative officials need a resource offering inte­
grated. coherent advice so that federal efforts in this field can 
achieve their maximum yield for the monies expended

The council could be assigned the task of preparing an annual 
report on energy conservation research and making recommenda­
tions for a research agenda as the vehicle for publicizing the 
AlA's concern with this field Liaison with, other professional 
societies and organizations could complement the advisory role 
of the committee and greatly increase its utility as an adviser to 
the federal structure. This council could go far in providing the 
nation with an effective, dynamic, and better coordinated research 
effort and thus encourage the strategy of energy conservation in 
the built environment.

A NATIONAL PROGRAM OF ENERGY CONSERVATIO N IN 
BUILDING S: This report has presented a variety of arguments tor  
immediate, vigorous efforts to formulate an operational strategy 
for energy conservation. These efforts can be pursued on three 
fronts.

1. The AIA could resolve at its next convention that such a 
strategy should be pursued, and offer to provide guidance to the 
strategy by providing an umbrella for an alliance of building-re­
lated professions interested in energy conservation.

2. The AIA could develop a joint statement with several other 
professional associations.

3. The AIA could formulate a general resolution calling on

Congress, the executive branch, state and local officials, various 
professional organizations, and other interested parties to join in 
the formulation and promotion of a strategy of energy conserva­
tion. A simultaneous effort would be made to encourage the gen­
eral public to support energy conservation in a political sense as 
well as in its private decision-making.

If d iscussions were undertaken immediately, at least a general 
resolution could be offered at the next AIA convention. Actions 
of this type will be necessary if the energy conservation strategy 
is to  receive the political and budgetary attention enjoyed by the 
petroleum, gas. coal, or nuclear energy industries. Of course these 
resolutions would require sustained staff work to develop the 
detailed initiatives.

LEGISLATIVE  EVALUATION AND ASSISTANCE: The ground- 
swell of local and state legislation that appears to be underway 
should be guided to a positive role. A priority effort should be 
launched to develop a framework within which legislative pro­
posals could be evaluated In addition, consideration should be 
given to the feasibility  of a “ Model Packet'' for “ Legislation for 
Energy Conservation in Buildings" appropriate for passage at 
local and state levels—and perhaps at the national level. This 
initial effort should be followed by a sustained "legislat ive clear­
ing house" which would monitor the various activities around the 
nation and update the recommended packets Only by such posi­
tive leadership is it likely that the building professions can lead 
rather than react. Only through such leadership is it likely that 
we will minimize the number of mistakes that we institutionalize.

AN ENERGY OPPORTUNITIES NOTEBOOK: There is need for 
a procedure to collect and evaluate all of the "energy  savers" 
that have been and will be suggested Reported data should in­
clude a brief but complete technical description of what was done, 
adequate detail as to the critical variables concerned, data as to 
the probable cost with comparisons of alternative systems, includ­
ing the nonenergy saver systems, and estimated data on the 
expected operating cost differential for each of the alternatives.

An information exchange center would receive these reports 
and constantly seek a complete inventory of energy conservation 
practices. Simple reporting forms should be designed and various 
incentives could be developed to encourage practitioners to 
report their ideas. The reporting could be simplified by having a 
toll-free telephone number where the information could be taken 
informally, the processing and evaluation could then take place. 
Credit should always be given to the reporting individual Those 
ideas regarded as appropriate for inclusion could be written up 
and inserted into notebooks. The notebooks could be distributed 
through a subscription service with a charge to help defray the 
costs of the clearinghouse operation. However, stable funding 
should be assured through some form of subsidy for several years.

The looseleaf "Opportunities Notebook" should be regarded as 
just that. Efforts to convert these ideas and opp ortunities to 
building code s or other forms of legislation, or any forms of 
rig id inst itut ionalizat ion , wou ld be premature and should  be 
discou raged.

DEVELOPMENT OF  A NATIONAL MODEL OF ENERG Y CON-
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SUMPTION IN BUILDINGS: The current data base used lor 
national policy decisions has some serious shortcomings There 
is a need tor more precise modeling capabilities with respect to 
particular energy-related actions For example, solai alternatives 
may yield the highest returns in some sections ol the country or 
in some types ol buildings while other processes may serve better 
elsewhere A basic policy evaluation model ot energy consump­
tion patterns and opportunities should be constructed The model 
could be developed by the modified sampling type of approach 
used extensively in other areas ol policy evaluation.

The first step is to derive a scientilic sample of a manageable 
set ol representative buildings strategically located throughout 
the nation This would give a legitimate profile from which to make 
national estimates Conceivably, a definitive number of building 
types can be determined which will account lor a substantial per­
centage (say 85 percent) of the buildings within the United States 
An energy monitoring instrumentation system, appropriate to yield 
the energy flow data needed, would be designed These instru­
ments would be installed in a set of buildings fitting the represen­
tative national profile, properly taking note of functional, regional, 
and other variations The system would be put into operation for a 
sufficient period to establish the necessary base-line data Then 
various interventions would be tested in the form of energy con­
servation techniques retrofitted to existing buildings.

Controlled experimentation would then be possible, achieving 
comparative analyses of the respective advantages and full con­
sequences of various combinations of energy-conserving pro­
cesses and devices retrofitted to varying conditions.

This national energy monitoring system would provide more 
precise information on which to construct policy initiatives, various 
incentives, and a system ot tailored priorities to optimize the 
energy saving strategy in retrofitting existing building inventory.

The data would also be useful in design alternatives for future 
buildings. Should this system be developed, it would become a 
prime source ol the material to be put into the "Energy Conserva­
tion Opportunities Notebook" discussed previously 

LEADERSHIP IN CATALYZING INNOVATIVE DEMONSTRA­
TION PROJECTS: The most powerful persuader in our economic 
and political system is to do something that works. A variety of 
combinations might be tried Natural gas and electric companies 
could be asked to join hardware suppliers, developers, and build­
ing designers in a consortium to develop and install energy con­
servation packages including solar and other forms of on-site 
generation Reserve capacity of the regular energy system would 
provide a fallback for these systems. Perhaps the energy-gener­
ating equipment on site could be owned by the utility, which 
would then sell the energy through meters at a preferential rate 
This organization of service could retain an integrated mainten­
ance and management responsibility and provide the utilities with 
a new energy-generating and conversion strategy This strategy 
would also allow a ready means for the utility to optimize its 
capital investments consistent with an optimum national energy 
strategy. Meanwhile, the uti lity rate structure could be used as the
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means to raise the necessary capital Such a system would avoid 
the d ifficulties posed by the concern for initial construction costs 

I Thus, the marketing problem of capital-intensive on-site energy 
conservation packages could be shifted from a market that resists 
it (owners) to  a market that seeks it (utilities), making our present 
systems of economic and technical incentives work for. rather 
than against, the energy conservation strategy

Such a series ol experimental demonstrations is more tnan an 
illustration of hardware capability Rather, it is a demonstration 
that institutional rigidities and the other nontechnological barriers 
to the strategy can be overcome Such projects should be set 
forth as business opportunities, not government subsidy programs 
The design and management costs might well be partially under- 
wntten from current research authorizations. Special subsidies 
of the pilot projects may be in o rder also, but the ultimate objec­
tive should be absorption as a normal, economically advantageous 
business opportunity.

THE RELATIONSHIPS OF ENERGY AND LAND-USE PAT­
TERNS: The planning/design professions have impacts on energy 
use or conservation that stretch far beyond buildings themselves. 
The spatial layout of the national land-use patterns, and of local 
land-use patterns, are prime determinants of energy demands 
such as transportation At the other end of the spectrum, it is 
generally conceded that townhouses clustered together use less 
energy than the same amount o l living space built on detached 
single-residence lots.

A commonsense viewpoint might be that the more dense the 
development, the more energy efficient it would be. But there are 
a variety of o ther dimensions to the question If we were success­
ful in developing the "self-suff iciency" concepts to include re­
cycling or ecological ly closed systems insofar as possible, then 
the benefits of centralization might be offset, and a richer array 
of qualitative options retained

Investments in land with high development potential may be 
threatened because, as interest rates rise and development time­
tables extend, substantial losses can occur due to the increased 
holding costs and the extended time the holding costs will have 
to be borne. In some instances, the intended developmental pat­
terns are not likely to be realized.

There is a cluster of essential research projects that should be 
formulated in order to build the necessary information for choos­
ing more reasonable strategic locational choices.

A STATEMENT ON PROFESSIONAL ETHICS AND ENERGY 
CONSERVATION: Architects, like others in the building design 
professions, do not have complete autonomy in what they decide. 
Builders, lenders, public officials, and ultimate users all have a 
profound impact upon what can be done However, a statement 
of energy ethics could be developed and adopted as a principle 
to be employed by practitioners to the degree possible. For ex­
ample. it could become routine procedure to provide a client 
builder with a complete evaluation of the economic and other 
factors associated with the various energy conservation meas­
ures that he should employ The principles of life-cycle costing 
should be brought to bear, in o rder to stow  the economic payout



of various increased capital costs In addition, the probability of 
the continued availability of the various fuels might be included, 
although this information would require a rather extensive and 
constant research effort The means of carrying out the ethical 
charge would essentially be provided through the “ Opportunities 
Notebook " As a minimum, the professional architect should be 
expected to advise his client on the possibilities considered 
appropriate from the list of opportunities appearing in the note­
book. He could, of course, amplify that list based on his own 
knowledge and judgment.

A STATEMENT TO THE PROFESSION ON CAPITAL-FLOW 
FORECASTS AND ANALYSES: A variety of studies and estimates 
suggests that we are entering a period in which there will be 
increasing competition for scarce capital. Thus it cannot be 
safely assumed that the energy-generating demands can be met. 
because they may encounter a capital shortage that cannot neces­
sarily be overcome by increasing the interest rates. The problem 
goes beyond national boundaries Capital currently returns interest 
rates of 14 percent or more in some countries. The rapidly grow­
ing international capital market, supplemented by the emerging 
network of multinational corporations, makes possible an eco­
nomic decision-making structure unlike those which have tradi­
tionally prevailed.

The inflationary price implications of scarce critica l materials 
are already evident even in the present stage of the energy prob­
lem. Groups not directly involved could conduct analyses of the 
economic implications of the energy situation. Among the main 
interests to the building design professional would be the implica­
tion for building costs and indeed for building projects themselves 
if capital is either short or more expensive. This capital limitation 
could become most critical for the architectural profession.

A STATEMENT TO THE PROFESSION ON SPECIAL ANALY­
SES OF ENERGY CONSERVATION ALTERNATIVES AND LIFE- 
CYCLE COSTING: The implications of life-cycle  costing are well 
known. Indications are that energy conservation in building is an 
economically viable alternative, and will become increasingly so 
as energy costs rise. In terms of an energy economy, it has been 
estimated, for example, that every Btu required in the construc­
tion of a building is matched by another Btu during each year of 
its life. Thus, in terms of energy conservation, front-end invest­
ments get returns of 30, 40, 50, or even 100 to 1. Of course this 
analysis does not necessarily translate into similar economic 
payoffs It does, however, suggest the possibilities that could be 
tapped if the economic consideration of alternative building con­
struction included energy conservation versus nonenergy con­
servation techniques.

The methodology for such studies in the energy area is still 
quite crude, but well worth immediate exploration, n

IN CONCLUSION:
I recognize that these actions are broad, challenging, and diffi­

cult to attain. But the energy problem, like the environmental 
problem, refuses to comply with our human and institutional de­
sires to divide things into narrowly defined and easily managed 
pieces.

Leadership aimed at resolving the energy problem must con­
sider this broad perspective ol energy and respond in ways that 
match its magnitude and complexity, rather than relying solely 
on tradit ional approaches

Who more than architects might be expected to meet this 
challenge?
Leo A Daly. FAIA
Chairman. AlATask Force on Energy Conservation
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INTRODUCTION
BACKGROUND

In the autumn of 1972 the American Institute ol Architects be­
gan to explore the relationships between energy and the built 
environment and to determine how the design professions can 
contribute Io solving the nation's energy problem. This is the 
second ma|or  report to emanate  from this continuing effort.

The first report. Energy and the Built  Environment: A Qa p in 
Current Strategies, established the framework for subsequent 
AIA energy efforts The report analyzed the forms of energy and 
energy systems, defined energy efficient buildings, quantified 
the potential of energy savings offered by energy efficient build­
ings, and proposed an action plan for specific efforts and pro­
grams required for full implementation of an energy efficient 
buildings strategy.

Two major energy systems were conceptualized Using an eco­
nomic analogy, the first energy system was labeled "current in­
come," referring to natural regenerative sources such as solar, 
wind, and hydro power The second, labeled "capital  energy," 
refers to finite sources which, once used, are lost forever. Capital 
energy includes such sources as coal, gas. oil and uranium The 
report observes that with in the past 100 years man's energy sys­
tems have shifted from those dominated by nature's current 
income accounts to systems dominated by nature's capital ac­
counts.

Energy conservation (or efficiency) in buildings is defined in the 
report as:

1. The reduction of demand by eliminating the waste ol energy 
in buildings.

2. The adoption —  to the degree feasible — of on-site utiliza-



lion of  the natural "current income" energy (lowing around 
and in the buildings to replace traditional centralized energy 
production systems based upon finite sources 

During 1972 and 1973 a variety of studies began to appear 
which estimated the amount by which energy demand could be 
reduced if buildings were designed and constructed to be en­
ergy efficient The estimates varied considerably as a function 
of the various components they included and differing judgments 
of technical and economic feasibility They ranged from 10% to 
50% for retrofitted buildings and up to 80% for new buildings 
initially designed to be energy efficient At the time, it was con­
cluded that 30% and 60% were reasonable averages of the 
conservation potentials in old and new buildings, respectively. 
Studies since have reinforced these estimates to the point they 
are now increasingly regarded as very conserva tive.

The true significance of the potential offered by these energy 
effic ient buildings comes into focus when these estimates are 
cast into a national perspective and compared to the production 
capacities of the traditional energy supply industries If we 
adopted a hig h-p riority  nat ional program emphasizing energy 
effic ient  buildings,  we cou ld by 1990 be saving the equivalent 
of more than 12.5 mi llion barrels  of petro leum per day. This  
is about as much energy as the pro jected 1990 produc tion  
capacity of any one of the prime energy systems: domestic  
oil, nuclear  energy, domestic  and impor ted natu ral gas, or 
coal.

Present policies will not realize these potentials The basic rea­
son that opportuni ty may be lost is not a lack of technological ca ­
pacity. but rather the existence of conceptual and institutional 
rig id ities  We are now investing vast quantities of increasingly 
scarce cap ital  resources in strategies which have less poten ­
tial,  less certa inty and longer-delayed payoffs than the pro­
posed alternative strategy emphasizing a national program for  
energy efficient build ings .

OVERVIEW OF TH IS SECOND REPORT
This second report Energy and the Bui lt Envi ronment: A Na­

tion  of Energy Effic ient Bui ldings by 1990 outlines a national 
program to achieve the potentials of energy efficient buildings 
It shows how the program can be made economically, financia lly 
and administratively feasible, and presents a series of recommen­
dations for immediate action.

Highlights of this report are as follows:
—In order to supply the energy equivalent of 12.5 million barrels 
of o il per day by 1990, a capita l investment of $415 billion will be 
required in traditional centralized energy supply systems 
—The cumulative cost to the consumer to buy this wasted energy 
will range between $892 bill ion and $1,499 billion.
—To make all buildings energy efficient by 1990 will require 
capital investments of from $729 billion to $1,460 b illion However, 
the net additional capital requirement, considering the capital in­
vestment of $415 billion required to generate this "saved en ­
ergy". is from $314 billion to $1,045 billion
—The capital  investment in energy efficient buildings will pro­
duce both energy and dollar  savings The consumer costs men­
tioned above become the source of the cash ffow required for

the alternative investment in energy efficient buildings. Analyses 
show that applying these amounts will recoup the investments for 
energy efficient buildings within 10 to 15 years This permits the 
same capital to be used twice within the 30- to 40-year payback 
period which is normal for tradi tional centralized energy plants.
—In an emerging period of scarce and expensive capital this more 
efficient use of dollars becomes an important policy consideration 
Projections show that there may be a capital shortage as high as 
$915 billion  between 1974 and 1985
—The proposed strategy for energy conservative buildings is a 
valuable component in reducing this "capita l crunch" as well as 
in contributing to the solution of the national energy problem 
—A practical approach to the administrative structures for im­
plementation is described. The administrative approach to im­
plementation is designed to entail a minimum of dislocation with 
substantial social and economic side effects beyond the direct 
contributions to the energy problem.

The key recommendations of  this  report are:
1 The nation should proceed immediately toward a high 

priority  national program to make the nation's building in­
ventory energy efficient by 1990 This program should be 
pursued at a rate which will annually yield nearly one 
million additional barrels of petroleum per day in energy 
savings, reaching the full potential of reduced energy re­
quirements equivalent to more than 12 million barrels of 
petroleum per day by 1990

2. The basic concepts outlined in this report should be de­
veloped into operational plans for the conduct of at least 
six national demonstrations of sufficient scale and diversity 
to field test the entire concept These tests should be gotten 
underway in 1975.

3. The AIA, through its Energy Steering Committee, the com­
mittee staff and the policy  research consultant, and with the 
cooperation of the AIA Research Corporation, will offer 
coordinative leadership in the effort.

4 The other building design professions and associations, the 
President of the United States, the Departments and Agen­
cies of the Federal Government. Governors and State Gov­
ernments, and corporations within the private sector are en­
couraged to lend their participation and full support to the 
realization of this vital national opportunity.

These ambitious objectives can be achieved only if the nation’s 
leaders provide tne support required to sustain the effort Gov­
ernment agencies, business organizations, academic institutions 
and related professional associations will soon be invited to join 
the American Institute of Architects in assigning top priority  to 
the development of detailed plans for launching a series of sub­
stantial demonstration projects to initiate the program for A Na­
tion of Energy Efficient Buildings by 1990

We believe tha t a carefu l study ol this  report  w ill lead  o thers  
to share both ou r conclusions and our enthusiasm, and thus 
to lend the lu ll support and leadersh ip which the oppor tun ity 
ca lls  for  and w hich the natio n deserves.

Details of these conclusions, of the proposed concept for ad­
ministratively structuring the approach, and of the specific actions 
we recommend are contained in the following pages
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EVALUATING THE CAPITAL 
ISSUES OF A NATIONAL 
PROGRAM FOR ENERGY 
EFFICIENT BUILDINGS
EXTENSIVE  CAPITAL WILL  BE REQUIRED TO SUPPLY 
WASTED ENERGY

In the f irst report, referenced previously, it was estimated that if 
all the nation s buildings could be made energy efficient by 1990 
through retrofitting old build ings and designing energy efficient new 
buildings, the equivalent of 12 5 million barrels of petroleum per day 
would be saved. Figure 1 shows the capital required to generate 
this amount of energy. Column 1 shows the estimated breakdown 
of the sources of the savings as delivered to the building; i.e., if 
gas or oil is used to produce electricity, those quantities are shown 
under electricity.
Figure 1: Estimated Capital Required to Produce Wasted Energy 
for Non- energy Efficient Building Operations

Estim ated
Savings

Po tent ia l' 
in

MBP E/PD’
1990

Estim ated 
Cap ital  Req. 

in 19 70 $ 
Per

MBPE/P D

Gross  Cap ital  
to  Generate

Po ten tia l Savings Gross  
in Trad itio na l Capital 

Su pp ly System in 
in 1970  $ C urren ts

Electricity 7.0 $17.9B $125 38 S293.9B
Gas 3.9 11.1B 43.3B 101.68
Oil 1.6 5.2B 8.3B 19.5B

12.5 $176.98 $415 B
' With use o t bu ild ings  r etrofit ted or bu ilt lo r energ y eff icie ncy. 
* Energy equiv ale nt  o l a m illio n barrels ot  petrole um per day

The second column reflects a rough estimate o l the capital re­
quirements in 1970 dollars to produce one mi llion barrels of petro­
leum equivalent per day These estimates are based upon National 
Petroleum Council data and were derived by dividing the projected 
capital requirements for each of the fuel systems (electricity, gas 
and oil) to 1985 (expressed in 1970 dollars) by the net increase in 
output for each system

Kilowatt hours of electricity, therms of gas and barrels of oil were 
converted to millions of barrels of petroleum equivalent per day 
The net result is an estimated $17.9 billion for electrical facilities. 
$11.1 billion for natural gas facilities and $5.2 billion for o il refinery 
and pipeline facilities.

This over-simplified approach to the calculations must be taken 
as only a crude estimate More refined models are available for ren­
dering these estimates with greater precision. For example, models 
used by the Office of Economics ol the Federal Power Commission 
provide sophisticated estimates accommodating protected effects 
of differing peak loads, ratio of fossil fuel foNuc lear electrical gen­
erating plants and a range of other relevant parameters requiring 
more specifically  defined assumptions. However, estimates con-

| tamed in this report appear reasonably close to those sophisticated 
i calculations which result from specifying the plant mix and load 

factors in more detail The range of erro r is not significant in 
terms of the log ic and feasib ility  of the proposed concept, and 
much more refined calculating techniques would not appear to 
change the basic comparisons or conclusions.

The third column of Figure 1 is s imply a multiple of the first two 
columns and shows that about $177 billion of investment in 1970 
dollars will be required to produce energy which present building 
design will waste However, since these investments will be incurred 
not in 1970 dollars, but in dollars current for the year of investment, 
the fourth column converts the capital requirements to current dol ­
lars These estimates assume an even rate of investment beginning 
in 1973 and continuing through 1987 (a fifteen year investment 
package) They also assume an average inflation rate of 7.8%, the 
actual average rate for  non-residential construction for the past six 
years Thus, the estimated actual cur ren t year cumulative cap i­
tal Inveatments required to generate energy that could be con­
served are approximately  $415 bill ion .

' EXTENSIVE FUNDS WILL  ALSO BE REQUIRED TO BUY 
THIS WASTED ENERGY

That we are moving from an era of abundant, cheap energy into 
,a new era of more expensive and possibly scarce energy is now a

r

4
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well known cliche The consumer expenditure dollars required to 
buy the energy which will be wasted through non-energy efficient 
buildings will be between $892 billion and $1,499 bil lion for the 15 
year period.

These estimates of consumer cost assume, as was the case in 
the investment estimates, that the energy savings (or reduced 
waste) could accrue at an even rate of 7% per year until the level 
of 12 5 mi llion barrels of petroleum equivalent per day is reached 
The estimates are also based upon the fuel ratios of electricity, gas 
and oil reflected in Figure 1 Average annual increases in cost are 
estimated at 10% and 15%. These cost increases appear quite 
reasonable when one considers that they could result from any 
combination of inflation and real cost increases These capital and 
consumer costs of waste energy are depicted graphical ly in Fig­
ure 2.

HOW MUCH CAPITAL MIGHT BE REQUIRED TO HAVE 
ENERGY EFFICIENT BUILDINGS BY 1990?

Under some conditions there is considerable promise that energy 
efficient buildings can be designed with little increase in cost over 
traditional construction. In other cases, however, it seems clear that 
energy efficient construction will require additional cost. Figure 3 
shows a range of estimates equal to 10%. 15% and 20% of  normal 
construction costs.

Figure 3: Estimated Gross Capital Required for 
Full Energy Conservat ion—1973-1987

Projected New Building

@ 10% 
Increment

@ 15% 
Increment

@20%
Increment

Construction: 1973-1987 $3.4616 $346B $ 519B $ 692B
Retrofitting Existing Stock 383B 574B 768B
Total Gross Capital Required $7296 $1,0936 $1,460B

The ' 'normal" new building costs ol $3,461 billion are a projection
of the cumulative costs of new construction using the last six years 
as a base period. During these years the value of new construction 
(including inflation) has increased at an average of 11% per year. 
The estimates of the cost o f retrofitting the existing building stock 
are based upon the estimated value of all structures as reflected in 
the national economic accounts Since these accounts contain data 
only through 1968. we have projected the 1960-1968 base years 
to 1972

The third line of Figure 3 shows the gross capital requirements 
for a 15-year strategy which assumes that all new bui ldings would 
be energy efficient and that all existing buildings would be con­
verted at an even rate of 7% per year. Separate inflation rates of 
5.6% for residential and 7.8% for non-residential construction 
were used These are the actual rates experienced over the past 
six years.

WHAT ARE THE ADDITIONAL CAPITAL REQUIREMENTS 
NECESSARY TO IMPLEMENT THE AIA STRATEGY?

In the preceding paragraphs we have estimated the amount of 
capital required to produce potentially wasted energy in inefficient 
buildings and the gross capital requirements for implementation of

the AIA strategy. Since the basic issue involves a fundamental na­
tional decision of whether to produce energy for waste or  whether 
to utilize energy efficiently, there is a legitimate trade-off of capita! 
involved This point deserves special emphasis The decision is 
not whether to modify functional  demand or behav ior or level 
of comfo rt; rather, it is  whether to invest capita! to waste energy 
or to u tilize that same capital  to  conserve energy.  Figure 4 shows 
the net additional capital required cumulatively for a 15-year strat­
egy to have a nation of energy efficient buildings by 1990 This net 
capital increment ranges from $314 billion  to $1,045 billion.

WHAT IS THE COMPARATIVE EFFICIENCY OF THE 
CAPITAL INVESTMENT UNDER EACH STRATEGY?

Figure 5 converts the previously estimated cost to the con­
sumer of wasted energy into a cash value derived from investment 
in energy efficient buildings. The value of energy saved is the same 
for each level of investment costs. The number of years required to 
recover the entire gross capital investment in energy efficient build­
ings is shown for a ll six basic scenarios. The most optimistic esti­
mate would  give an average yield  of 13.7% on tota l investment 
and would  recover the tota l investment within  ten years. The

5
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most pessimistic estimate would yield 4.1% per year and re­
cover  the tota l investment w ithin  18 years.

At first glance it would seem that this strategy requires more net 
capital than would be required to generate energy for waste How­
ever, this  is not the case. The average time required to recoup 
the $415 b illio n invested in t rad itional  energy systems would  be 
30 years. Because of the savings generated by the AIA strategy, 
the comparable recovery period  would be approxim ately 15 
years. This would permit  utilization of the same capital  twice 
with in the same period.

HOW MUCH WORKING CAPITAL WOULD BE REQUIRED 
TO REALIZE THE AIA STRATEGY?

Figure 6 shows the estimated amount of net working capital that 
would have to be invested in each year of the 15-year program if 
the AIA strategy is to be launched.

Each line shows the cumulative year by year working capital flow 
for each of the six scenarios combining three levels of incremental 
capital costs and two levels of increased energy costs.

Under the most opt imistic  of the scenarios, i.e., capital inc re­
ments of only 10% with  energy cost increases of only  10%, the 
net firs t year investment in 1973 dollars would be $22.6 bill ion .

This net annual investment w ould fall each year unt il with in the 
eighth year no add itional investment wou ld be required.

By th is e ighth  year, the cumulative investment would  be $111 
billion.  Once the fund becomes self-sustaining in the eighth  
year, i t is  repaid in fu ll with in five years. Hence, e ight yeats into 
the program the fund has become fu lly  self-sustain ing. In the 
thirteen th year it wil l have been fully  recovered. If prices of 
energy leveled off a fter the fifteenth  year, the investment would 
be repaid about every eigh teen months unt il the building  was 
replaced or until  some o f the basic  on-site generating capac ity 
required replacement. Thus, the total working capi tal require­
ments under th is scenario would be $111 b illion.

A quick study of the chart shows working capital requirements 
under each of the six basic scenarios The range is from $86 bil­
lion to $568 billion.  Even under the most pessimistic scenario 
the fund becomes self -sus tain ing in the fifteenth  year and is 
completely  recouped with in the eighteenth year. It then repays 
itse lf about every two and one-half years  thereafter .

ADDING SHORT TERM INCENTIVES
Figures 7A and 7B show effects upon payout times and cash flow 

through the system under each of the six basic sets of assumptions
6
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if we permit a 5% or a 10% return on depreciated investment (at 
3’Z»% per year) to accrue to the system owner and a return of 10% 
of savings to accrue to the system user Even if  these significant 
amounts flow out of  the system in the form of curre nt returns, 
only in the worst situation— in whic h incremental capi tal re­
quirements are 20%, with cash savings of only 10%— wil l the 
payback per iod extend beyond the presently acceptable  30 
years for  long-term building  and energy plant  investments. In 
this  "worst " case, the payback per iod would  be about 34 years. 
If we reduce the retu rn on fixed investment to 5%—sti ll well 
above the present rate allowed for repayment  of uti lity  in­
vestments— we wou ld reduce the payback period even in this  
instance to 26 years. Figure 7B shows the shorte r payback pe­
riods for all six cases with  this  reduced return on fixed invest­
ments.

Operating costs of the two basic strategies cannot be compared 
now because there are inadequate empirical data from which to 
determine costs of maintaining the kinds of new energy systems 
envisioned We believe, however, that the energy efficient strategy

will also require lower operating costs This would further increase 
its comparative attraction. The rationale for this judgment about 
operating costs will become clearer later as the components of 
energy efficient building systems are discussed

CAPITAL FOR ENERGY EFFICIENT BUILDINGS 
IS ALSO A WISE MACROECONOMIC STRATEGY

In the preceding paragraphs we have shown the economic effi­
ciency of capital invested in energy efficient buildings It was 
shown that the strategy is economically self-sustaining and more 
efficient as a use of capital at the microeconomic level. This sec­
tion casts the two strategies into relief against the backdrop of an 
impending capital shortage within the U S. economy. Investment in 
energy efficient buildings is therefore shown also to be a wise 
macroeconomic choice.

Meeting the needs of the nat ion's residential and nonresidential 
buildings depends as much upon an adequate supply of capital 
at reasonable interest rates as it does upon adequate lumber, 
bricks, mortar and skilled labor In terms of the national economic
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accounts, building activities fall within the context of gross private 
domestic investment In th»s sense, they service capital dependent 
markets and they are capital dependent industries.

Of course, buildings and related design activities are not the 
only consumers of capital. They must compete with other needs for 
their share of capital.

The national economic accounts contain two basic divisions of 
expenditures: consumption and capital investment (See Figure 8) 
It is readily apparent that capital comes from the "surplus." i.e., the 
"savings," of our economic productivity which is not required for 
consumption and which can be reinvested into economic and 
social development and growth. These "savings" create a capital 
pool which is dispersed largely into five basic categories gove rn­
mental defic its, production  equipment, inventory increases, for­
eign investments and structu ies. These capital expenditures may 
represent increased capacity or replacement of existing capacity.

The following paragraphs examine the question of whether there 
will be sufficient savings to provide a capital reservoir adequate for 
capital needs If capita l can be expected  to be plen tiful , then the 
efficiency w ith which capita l is used is not over ly im portant from 
a national policy standpoin t. If, on the o ther hand, the supply of 
domestic  investment is limited, and if that shortage cannot be 
filled by a tolerable increase in interest  rates or other financial 
policies , then the ef ficiency w ith which  capital is used becomes 
crit ica l. Also critical is whether we can make a trade-off between 
consumption expenditures on behalf of capital expenditures as a 
means of providing needed capital investments without depriving 
ourselves of needed consumption. The AIA Strategy for Energy 
Efficient Buildings offers the equivalent of a trade-off of unnec­
essary consumption costs required to purchase wasted energy 
for capi tal costs which wou ld perm it that energy to be saved.

LONG TERM SU PP LY /DEM AN D PICTURE FOR CAPITAL
Many economists maintain, at least theoretically, that the supply 

of capital will always be equal to the demand if interest rates are 
permitted to fluctuate as a marke t/price  mechanism. Thus, eco­
nomic models generally tend to show the supply and demand for 
capital to be in balance In such cases, the capital projections are 
more of a statement of the anticipated supply than of the antic i­
pated demand.

Other kinds of forecasting, such as those used for energy, em­
ploy different approaches They assume demand to be a realistic 
expression of needs ^nd project anticipated demand first They 
then seek to bring the supply capacity into line with the projected 
demand. These energy forecasts are discussed in greater depth 
in the original report referenced above.

Our original intention was to use supply/demand projections 
made by economic specialists and to utilize them as a contextual 
baseline for evaluating whether the nation will face a capital short­
age We conducted a survey of capital forecasts made by econo­
mists. universities, trade associations, corporations, banks and 
federal agencies, but found that these studies were inadequate for 
our needs They variously dealt with specific needs of an industry, 
or did not project beyond the next five years; or used methods that 
forced a balance between supply and demand; or were developed 
before the massive energy related capital demands had been

calculated.
Accordingly, we developed a series of independent forecasts 

which sought tc ok at capital demand from the standpoint of  the 
needs of the economy and capital supply from the standpoint of 
savings potential. Where estimates relating to a particular indus­
try's needs were available, they were used. Where such data did 
not exist, we calculated a historic trend of the capital investment- 
to-sales ratios, projected these ratios against the projected sales 
of the industry compi led by the Department of Commerce, and so 
derived the estimated capital requirements for 1980 and 1985. The 
years between were assumed to accumulate at even average 
growth rates In a few instances the capital growth rates were 
obviously not sustainable and we modified these projections to a 
lower, more plausible rate of growth. •

As a further check we also made a series of forecasts based 
upon past trends (using a 23-year and an 8-year baseline) and 
upon the projected capital investment per employee in the labor 
force These calculations, together with selected estimates made 
by other organizations, are shown in Figures 9 and 10. As we 
were completing our analysis, the New York Stock Exchange pub 
lished its projections developed with essentially the same ap­
proach The two estimates, derived independently and using some­
what different methods, are in surprisingly close agreement on a 
projected capital shortage.

Figure 9 shows the estimates for supply and demand of capital 
from 1950 to 1985. Actual data were used through 1973

The historic experience shows no divergence between supply 
and demand because the economic accounting systems have no 
way of determining unfilled demand or need.

The supply pro jections are shown as shaded areas on the graph 
Each of the four major sources of savings within the economy was 
projected separately by using average growth rates over the past 
23 years and the past eight years. The 23-year experience base 
gives the lower figure and is depicted in the deeper tone. The eight- 
year experience base would yield slightly higher savings. These 
increments are added in the l ighter tones. Note that a composite 
negative supply is estimated from the combination of the four 
minor sources of savings: net surplus (deficit) of the federal govern­
ment. net surplus (deficit) of local governments, net imports of 
capital, and changes in corporate inventories The solid lines along 
the top of the shaded areas represent the cumulative projected 
supply of  capital.

These supply lines could also be regarded as projected demand 
for capital, if we project demand on the basis of past gross private 
domestic investment using the same base periods of 23 years and 
eight years

The solid line labeled BLS represents the supply/demand fore­
cast of the Bureau of Labo Statistics.

The two solid lines labeled K/L are estimates of demand based 
upon the relationship of capital investment per individual in the 
labor force projected from the 23-year and eight-year base periods 
and multiplied by the Bureau of Labor Statistics' estimate of the 
number of persons to be in the labor force to 1985.

The solid line labeled GE represents the capital demand esti­
mates developed by the General Electric Corporation.

The remaining solid lines labeled CWW represent the forecasts
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Figure 9: Capita l Supply and Demand. 1950-1985
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developed by Charles W Willians. Inc., the policy research firm 
which serves as a consultant to the AIA Energy Steering Committee

Our judgment it  that the top  two demand lo re catt t are the 
moat realis tically  indicative of future developments. In this  
tense, we share the New York Stock Exchange's  conc lusion 
that the U.S. economy may experience a serious shortage of 
capital  rela tive to  i ts needs.

Note that  the percentage o l personal savings with in the over­
all supp ly of capi tal becomes higher. This makes the supply 
pro jec tions heavily dependent upon continu ity in people's  sav­
ings habits and a cont inua tion  of the trend  toward more per­
sonal income being placed into  savings. The assumption that 
this trend wil l cont inue  seems especially  doubtfu l in light  of 
what is now being acknowledged as a "long-term" problem of 
infla tion . It remains to be seen what effec t this higher inflat ion 
rate wi ll have upon personal savings, but the most reasonable 
assumption is that  it will  tend to discourage savings. In ligh t of 
these facto rs, we would regard the supply estimate as some­
what opt imistic .

Figure 10 reflects the cumulative totals of the most significant 
lines discussed above. Column 1 shows that the various estimates 
of savings potential or supply equal between $3 6 trillion and $4 17 
trillion  The corresponding demand forecasts are shown in the 
second column, ranging from $3 545 trillion to $4 795 trillion The 
important implica tion  of  these figures is the potent ial capita l 
shor tage high ligh ted by the hor izontal dotted lines. Under the 
first seven methods of forecasting demand there is no significant 
gap to be anticipated; however, under the top three demand fore­
casts. there are significant supply shortages of between $635 
billion and $915 billion (or shortages of about 15% to 20%) If 
these calculations are even approximately correct, the present 
capital  crunch should be seen as only a forerunner of things 
to come. The more sign ificant impacts of a shortage of capi tal 
wil l beg in to material ize toward the end of this decade and wil l 
cont inue  into the next. The picture  of delayed impact  is espe­
cia lly important in terms of developing pol icies now which wil l 
not be regrette d later.

Of course, if can be argued that even if this gap does materialize, 
it can be filled by attracting foreign capital. For example, some 
maintain that our capital problem can be resolved by negotiating 
with the oil producing countries to invest their surpluses in the 
U S economy Imagine the situation which would result: A small 
bloc of cooperating countries which may control more than half 
ol the international monetary liquid ity in the next decade would be 
in a position not only to affect our social and economic well- I 
being by controlling supplies and prices of petroleum but also to 
deal a crippling blow to our economy by depriving it of needed I 
capital The gravity of such a scenario needs no elaboration

Even more important is the fact that petroleum is only the first I 
of a growing number of basic raw materials for which we are be- [ 
coming increasingly dependent upon imports Imported capital 
simply means that interest, too. will be flowing out ol our economy 
and thus will contribute to a growing problem in balance of pay­
ments.

The foregoing analysis suggests that we should , at least to 
the degree possible , follow a strategy of "Pro ject Independ­

ence " tor capital  as wel l as for  petro leum or energy supplies . 
In fact, it is reasonable to pos tula te that if present policies  are 
cont inued,  we wil l probably have just such a "cr is is  of capital"  
sometime dur ing the 1980s. Prudence would seem to indicate 
that we evaluate our present pol icie s in the context of these 
poss ibilities.

Based upon these dala and this logic, we reach the following 
conclusions:
—There will be continuing shortages of capital in absolute terms 
relative to the needs of the economy This will create a growing 
series of pnority baffles for increasingly scarce, and possibly more 
expensive, capital
—This situation probably means continuing high interest rates 
despite the current discussion of reduction Such interest rates may 

j go as high as 15% or 16% unless some policy action Io place 
' ceilings upon them is taken It is most likely that at some point, 
, the politics of the matter will produce a demand tor a ceiling on 
! mteresl

—As the amount o, capital consumed in depreciation increases.
1 capital for expansion will become increasingly difficu lt to raise

—Thus, the efficiency with which we use capital will become in- 
i creasingly important

—In such a situation, capital for energy plants and distribution 
systems or for buildings, with a payback period of 20 to 40 years, 
is likely Io be harder hit than capital for other investments with 
payback periods of five to ten years.
—Consequently, a "free capital market" for allocating the supply 
of capital among competing objectives is not likely to remain 
politically or socially viable

The p roposed Strategy for Energy Efficient Building s is con­
sistent with these new realities of capital. In just the same way 
as it is consisten t with  the supply /demand rea lities of energy. 
This alternative can be structured  to convert  consumption 
expenditures to capital investments.

If this strategy were implemented immediate ly, the repay­
ments derived from energy savings could  become a valuable 
source of capi tal to help underwrite  the pro jected capi tal short­
age just  as it becomes more acute . Moreover the impact o f the 
net working capital required under this strategy can be absorbed 
early in the period of its implementation, making the capital short­
age less intense in the years in which it becomes most severe in 
the larger economy The importance of this strategy to the overall 
national economy now becomes clear.

SUMMARY
The foregoing  analysis, which has consis tently leaned toward 

conservatism, is star tling even to those of  us who have been 
working with the concept for more  than two years.

While we do not wish to dram atize  the case, we cons ider the 
following conclusions to be ful ly jus tified:
—The AIA strategy is a more immediate and more certain cont ri­
bution to the objectives of Project Independence than other energy 
alternatives presently proposed
—The AIA strategy is economically self-sustaining at a better rate 
of return than is generally expected from long-term investments 
in construction and in utility or energy systems
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—The AIA strategy is realizable with a minimum of dislocation 
within the present energy systems because it is complementary to 
remedying a projected shortage of supply.
—The AIA strategy employs capital in the more consumer-oriented 
part of the building industry and will result in needed stimulation 
of a depressed sector of the economy. This effect will be more 
equally distributed geographically than would be the case in con­
struction of large centralized energy systems
—The AIA strategy is a more desirable long-term national energy 
strategy than other proposed alternatives Investment of scarce 
capital to consume, as waste, those scarce resources drawn from 
nature's capital accounts is not The $415 bi llion that will be in­
vested in generating wasted energy supply should  therefore be 
diver ted and used to invest in conse rvat ion. This alternative 
uses the same capi tal in a more rational manner from economic, 
po litic al and social standpoints.
—The AIA strategy is more consistent with the overall economy’s 
picture of capital supply/demand.
—Thus, the strategy for energy effic ient building s should be 
immediately launched and implemented on a high pr ior ity  basis 
with a national objective  of rea lizing  7% of the projected 
energy savings each year (the equivalent of 875 thousand 
barre ls of petroleum per day) in order  to reach the ful l poten­
tial savings, equivalent to 12.5 mil lion  barrels  of petroleum 
per day, by 1990.

TOWARD IMPLEMENTATION
Figure 11 summarizes the entire analysis to this point: i.e., both 
the first report and the preceding sections of this report.

Present building practices and energy concepts result in build­
ings which depend solely upon some combination of traditional 
electrical, gas and fuel oil systems. The AIA Strategy for energy 
efficient buildings superimposes two basic types of conservation:

1. Reduction of waste through modified design and construction 
techniques and through more efficient environmental control 
systems

2. Reduction of demand upon fossil-based fuels and centralized 
supply systems through on-site generation from nature's current 
income accounts—principally solar and wind.

By following this two-pronged strategy in retrofitting existing 
buildings, demand upon the traditional energy systems would be 
decreased by an average of 30%. The adoption of energy efficient 
building concepts for new buildings would conserve an average of 
60%. The traditional supply systems thus will be converted from 
a total energy supplier to a reserve supplier, providing only such 
energy as cannot be supplied by on-site generation. Since build­
ing operations call exclusively for low intensity energy, the tech­
nology now exists for on-site generation of a substantial proportion 
of the energy needed for operation of buildings.

These concepts, if applied on a national scale, will result in a 
reduction of demand upon traditional energy sources of more than 
the equivalent of 12.5 million barrels of petroleum per day by 1990 
The cumulative value of the consequent savings will range between
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$892 billion and $1,499 b illion; $415 b illion of this investment can 
come from eliminating the requirement for additional centralized 
plants to generate this potentially wasted energy

If a il of the savings were recycled into investments for energy 
conservation in buildings, decreasing net cash inflow to the work­
ing capital funds would result. The total cumulative cash inflow 
could be as low as $86 billion over about eight years or as much 
as $568 billion over about fifteen years. Thus, the energy conser­
vation in buildings strategy may require less net cash inflow than 
would be needed to finance the $415 billion in traditional plant 
capacity otherwise required to generate wasted energy.

These estimates, as dramatic as they seem, are nevertheless 
considered to be quite conservative. The actual savings are ex­
pected to be higher, the required investments lower and the 
returns on investment more favorable than we have shown.

The conservative nature of the estimated savings is illustrated 
by a study done by the AIA Research Corporation: Energy Con­
servation Design Guidelines for Office Buildings. This report
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deals only with the reduction of demand via elimination of waste 
It divides these waste eliminating techniques into two categories 
(1) those which utilize only construction techniques such as insu­
lation. double glazing, reduced window area and lower aspect 
ratio, and (2) those which utilize both construction techniques and 
optimization of environmental systems such as pumps and fans, 
cooling, lighting and heating optimization Using only the first set 
of techniques, the report estimates that energy consumption in a 
new office building in New Hampshire could be reduced by about 
36%. Using both approaches yields savings in energy of an esti­
mated 60% Thus, the estimates upon which we have based 
these po licy evaluations are no greater than the estimates which 
are believed achievable under only the first  prong of the con­
servation stra tegy—reduction of waste. Conservatively speak­
ing. probably 40% to 60% of the energy requirements for building 
operations could be met from on-site generating capabilities.

Clear ly, the optimum mix of  investment to reduce waste, 
generate  on-s ite energy and util ize  traditiona l cent ral energy 
systems wil l vary from building  to bu ilding and from loca tion  to  
locat ion. Data do not presently  exis t with which to develop 
national models for sett ing prio ritie s. However, this need not 
delay the imp lementat ion which, after all, wil l take place on a 
building-by-build ing  basis. It does suggest, however, that  all 
cases are not equal and that across the board programs, such 
as tax exemptions to building owners for retrof itting  exis ting 
build ings , may not yie ld the optim um mix of investment or 
conservation.

This leads us to think in terms of a system of energy conserva­
tion in buildings composed of a network of "Integrated Energy 
Packages for Build ings" designed to yield the most appropriate 
amount of energy eff iciency per investment dollar for each building 
or group of buildings and ultimately for the nation. This concept is 
developed further later.

BASIC CRITERIA FOR IMPLEMENTATION PLANS:
—Evolve a new energy system for buildings with the minimum of 
institutional, economic and political disruption and with the maxi­
mum sharing of the payoffs
—Provide a source of readily available capital exclusively for the 
financing of these energy efficient packages for both new and 
existing buildings
—Allow separate treatment in terms of accounting procedures 
and taxes to capital pay backs as an incentive to overcome the 
present tendency to reduce capital costs in exchange for increased 
operational costs.
—Develop mechanisms by which the energy package is economi­
cally self-sustaining and paid for from the flow of energy savings 
until fully  recovered.
—Provide for some short-term incentives for immediate returns 
with increased return to participants and building owners once the 
system has recovered its investment costs
—Provide for the transfer of expenditures from energy consump­
tion into the savings or investment sector of the economic ac­
counts. This would substitute a capital investment for what would 
otherwise be consumption expenditures for an essential com­
modity—energy.

—Maintain a final system which permanently provides incentives 
for technical improvement and sufficient flexib ility to readily absorb 
innovations.
—Evolve a national capabili ty for comprehensive energy manage­
ment design and engineering in order to create the most appro­
priate energy packages
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—Evolve a feasible institutional structure for integrated ownership 
and maintenance of the energy system, keeping the administration 
of the system simple and a part of the private sector

BEGINNING “ THE IMPLEMENTATION STRUCTURE"
Figure 12 diagrams the implementation structure.
The final product we are seeking is energy efficient buildings 

These buildings can be divided into the integrated energy package 
and the non-energy parts of the building

The integrated energy package consists of 
—Insta lled components that are non-operational:  design tech­
niques and construction techniques.
—Insta lled components that are operational: environmental con­
trol systems and on-site generation systems.
—Non-ins talled  energy supply systems: These are the hook-ups 
to traditional electricity, gas or oil systems These systems must 
work intimately with the installed operational systems

The integrated energy package is shown partially outside the 
building to indicate that there may be situations in which a part of 
the energy package is more benefic ially shared among more than 
one building. For example, a shopping mall or center might have 
solar collectors installed for the complex as a whole and the ability 
to draw upon integrated traditional supply systems for backup as a 
group This is a very sign ificant point, since it suggests a bas ic 
need fo r a system manager/owner who need not draw bound­
aries at the wal l of the particula r building being included in the 
integ rated energy package.

Energy System Owner/M aintaine r. The energy package would 
be owned and maintained by a system company which would be 
granted licensed territories much like present utilities. Individual 
building owners, interested in maximizing individual returns, may 
not make the most effective overall use of capital or of the materials 
and other components which the system would employ.

In isolating a corporate entity whose vested interest is in the 
energy system rather than the individual building, this breakdown 
allows the incentive, the administrative structure and the problem 
of optimizing the integrated energy package to be combined and 
integrated into a manageable form

Building  Owner. Under this arrangement, the building owner 
essentially may be the recipient of an energy package which re­
quires no capital outlay on his part. This feature recognizes and 
is predicated upon an existing situation which tends to make 
building owners minimize front-end capital investment, even at the 
expense of increased future operating costs. If the energy system 
is installed and maintained through someone else’s capital and 
operating costs, the building owner essentially becomes a lessee

Comprehensive System Design and Evaluation Team. The 
need would exist for an interdisciplinary system design and evalua­
tion team composed of architects and engineers who could, in 
working with the system owner and the building owner, develop 
integrated energy packages for the most effective overall building 
design—including retrofitting energy packages to existing build ing 
designs. Were this function to be undertaken by an internal de­
partment of the system owner, an important mechanism for control 
within the system would be eliminated. The objective is to  ensure 
that the investment of the system capital will be optimized from the

standpoint of energy conservation, with minimal regulatory control 
The inclusion of an independent professional service is the most 
effective means by which this could be accomplished This ar­
rangement would provide the additional advantage of permitting a 
single integrative design team to serve the critical function of co­
ordinating the non-energy and energy packages of the total 
building.

We recognize that such an interdisciplinary capability may not 
now exist. This team and its function are an integral part of the 
architect's and engineer's roles and. hence, an extension of their 
comprehensive professional services. While the function is com­
plementary to and extensive of their traditional roles, it incorpo­
rates an entirely new dimension This “ support structure" would 
have to be developed early in the implementation program. How­
ever. given the incremental implementation rate of 7% per year, 
it seems reasonable to suppose that current professionals could 
acquire the needed competence at the required rate.

Bu ilder/lnsta ller. The builders of a new building or the installers 
of a retrofit system into an existing building would continue to play 
their traditional roles

Mater ial and Equipment Supp liers.  The industries which supply 
building material and equipment also would continue in their pres­
ent role. However, there would be significant innovations within 
this context. A high priority national program, large scale energy 
system ownership and comprehensive system design and evalua­
tion teams will create a new aggregate market for energy efficient 
materials and equipment This fundamental change from an 
essentially supply-push to a demand-pull market  wil l fac ilita te 
a more rapid reorien tation of the p resent industries and a more 
flexib le use of  standards than cou ld ever be achieved under the 
kinds of regulatory  prescrip tive  standards proposed by many 
advocates of energy conservation in buildings.

Capita l Source. A special capital source will be required to as­
sure that the needed long-term investment money for the integrated 
energy package is available We have shown in the preceding sec­
tion how this capital fund can become self-sustaining over a period 
of years and also have shown estimates of the working capital 
requirements needed to sustain the fund as a revolving account. It 
seems best to think of a separate capital fund or funds set up as an 
investment package for the years required to reach full pay back. 
At that time, these funds could be handled in a variety of ways 
The capital requirements can be met through a combination of 
borrowing, equity investment and reinvested cash flow.

Governmental Regu latory Agencies.  Regulatory agencies will 
play an important part in providing the framework of public policies 
which will be necessary to permit the system to become opera­
tional. to remain f lexible and to be monitored for its performance 
relative to the public interest.

SCENARIO
There are a variety of ways in which this energy system concept 

could be implemented. We have chosen a scenario which we re­
gard as workable and effective Substantial modifications of this 
oversimplified description may become necessary; however, the 
following paragraphs explain the concept and its basic feasibility 
within the traditional diversity of the American economic system.
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The integrated energy package would be owned, installed and 
maintained by a large-scale energy system utility This corporation 
could be a form of  the present electrical and gas utilities and would 
become the manager of an integrated energy system for the built 
environment within its licensed territory This s ingle system man­
ager would finance the entire integrated energy package He would 
reduce the charge to the building owner (energy consumer) by 
10% of the energy savings This will assure the consumer of a 
single manager concerned with the maintenance of the overall 
system and with the smooth switching from on-site generation to 
backup systems It would also assure full compatibility  of all com­
ponents of the energy package and provide a workable mechanism 
whereby the utility would optimize capital investment and energy 
savings within its assigned territory

Since the u tility's  return would be based upon capital invested, 
the utility would have an incentive to invest the capital as rapidly 
as possible There would be no advantage to investing capital 
except in the buildings which would yield the highest savings first.

The state regulatory agency would  require that the utility present 
a plan for  conversion of its territory which had been developed in 
concert with  one or more registered system designers and evalua­
tors. This plan would define a program for systematically rendering 
all new buildings energy efficient and retrofitting existing buildings 
on a basis which would yield, within reason, the highest energy 
savings potential first.

The integrated energy packages would result from designs by 
independent professionals in the Comprehensive System Design 
and Evaluation team For new buildings, these professionals should 
normally be the same team involved in design of the building, or at 
least they should work intimately with that team

Each building which is to be operated with an integrated energy 
package would then be certified by the designer and reviewed by 
the evaluator. Subsequently, the utility would arrange for installa­
tion of the package

The system would give first priority  to new buildings in order to 
make sure that all new buildings were equipped with integrated 
energy packages. Owners of present buildings would apply for an 
energy package because of the incentive of reduced utility bills 
at no cost to themselves.

The maintenance of the energy system would be more efficient 
because the utility would provide and monitor a professionally-  
disciplined maintenance team. This team could be partially com­
prised of firms performing similar services now prevalent through­
out the nation Such a system should do much to eliminate 
problems of  quality control and good maintenance o f furnaces, air 
conditioners, on-site generation devices and other components.

The state regulatory agency would establish energy audit sys­
tems to conduct spot checks on the entire operation. Such an 
approach, supported by appropr iate sanctions, will do much more 
to promote energy conservation than pre-control measures such 
as building codes and prescriptive standards

The utility may finance the system in a variety of ways. It may 
raise equity capital or borrow to provide the working capital re­
quired until the reinvested cash flow becomes self-sustaining.

One of the objectives of the system is to provide a means of con­
verting consumption expenditures to savings or investment The

installed, non-operational components of the energy system are 
integral to the very nature of the building These components might 
be regarded as products which are being I ease-purchased by the 
building owner At the point his ’ account'' within the capital fund 
is fully  repaid, t itle to these aspects of the energy package would 

I revert to the building owner Thus, a portion of the monthly energy 
bill would constitute an installment toward purchasing that asset 
value.

To extend the concept further, the utility could finance the system 
, from capital obtained from a special fund created for that purpose. 

Each building installation could represent an account with that 
fund as well as an asset on the balance sheet of the utility.  At the 

I time of installation, s tock equal to the value of the energy package 
I could be issued and placed in escrow. Perhaps 20% of that stock 

would be treasury stock of the utility whereas 80% would be 
I stock in the name of the building owner. When the energy system 
| investment reaches full pay back, the stock certificates would be 

delivered to the building owner to become an integral part of his 
building asset value This stock would automatically be a part of 

I any sale of the building since it would represent installed property 
, within the building. After payout, dividends then would continue to 

accrue on the savings and be returned to the system owner and 
■ the building owner

The basic point is that the incentives can, through a variety of 
l forms, permit equitable distribution of the yields after the capital 

investment is repaid This has the effect of transferring consump­
tion expendi tures to savings, increas ing the incentives of  the 
system and ultim ately prov iding  an extension  of ownership.

Based upon the graphs shown in the preceding section, major 
inflows of capital are required each year for a varying number of 
years. A national fund for energy conservation in buildings could 
be established It could be created as a special revolving fund 
by the federal government and supplied through annual appropria­
tions until the point is reached where no new capital inflow is re­
quired Alternatively, it could exist as an aggregation of state funds, 
with each state issuing state bonds, through a development cor­
poration or some similar entity, to provide a part or all of the funds 
for energy conservative buildings within its boundaries. Another 
approach would be to  establish special loan funds within the exist­
ing banking system or within the existing mortgage funds market 
system It could be some combination of these.

It wil l probably be desirable to have some form of national co­
ordination to assure that the capital is invested in the most effi­
cient manner to yield maximum savings of energy. Some sections 
of the country offer superior potentials just as do some buildings. 
However, it would be better to allow a tolerance of less-than- 
optimized investment and retain diverse flexible systems than to 
insist upon a national clearing house of all applications.

In essence, funds would flow into these national revolving capi­
tal accounts on the basis of an investment commitment for the 
entire investment block. The internally generated net cash flow 
from saved energy would be retained for reinvestment until the 
entire 15-year strategy is implemented and the initial investment 
repaid.

Should the present utilities not wish to become the prime inte­
grator-owner-maintainer of the system, some other corporate entity
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would be necessary and could be developed readily. This entity 
would then become a major negotiator for the energy supplied to 
the building by the utility systems. The only value lost by such an 
approach would be that the full system would not include the tra­
ditional supply sources. However, optimization of the overall sys­
tem could still be achieved from a consumption-oriented viewpoint. 
This might require some additional relationships between the 
various organizational components and the regulatory bodies 

Many additional derivative scenarios can be written. However, 
the above should be sufficient to communicate the workability of 
the concept

This workabilit y stems from the fact that  all of the ingredients 
needed to get underway already exist. There are present ly many 
ways to generate capi tal funds and develop consortia of inte r­
dis cip lina ry skil ls and complex systems modeling and manage­
ment. What is needed is an assembly process. This does not 
mean that much creative work  is  not required. However, it does 
mean that there seems li ttle  reason to delay get ting  started.  We 
believe that this  program should  be launched with  a sense of 
nationa l urgency and pursued as energet ically as if it were an 
emergency prior ity.

A REVIEW OF ALTERNATIVE 
STRATEGIES _____
A number of alternative strategies have been proposed and are 
being pursued by various groups.

Present policy is an approach which essentially says: “ Let’s 
rely upon nuclear fusion to restore an era of unlimited cheap en­
ergy by the middle of the next century and before the finite en­
ergy resources are exhausted “ Our argument against this strat­
egy was advanced in the original report 

Another approach essentially says that the federal government 
must fund several years of additional R&D before we have the 
necessary technology with which to achieve energy conservative 
buildings Two-, three- and four-year experimental programs 
have been proposed and are in the formative stages. It is unclear 
what the budgetary situation will be. but there is no reason to 
believe that funding for these conservation efforts will approach 
the scale of the crash priorities being assigned to coal gasifica­
tion. shale conversion, strip mining, nuclear development and 
offshore oil exploration.

One key reason why these more distant payo ffs are being 
pursued in preference to the earlier opp ortuni ties  offe red by an 
ultim ately self-sustaining shor t-term subsidy required for the 
strategy for energy effic ient bui ldin gs is that inst itutiona l 
constituencies already exist  for such allocations. We can only 
assume that noth ing dramatic wil l happen to change this sit­
uation  and that continua tion along this  route  will delay the 
action needed now if we are to realize the potentia ls of en­
ergy efficient build ings . While such federal funding  of R&D 
is indispensab le to a cont inuous flow  of technolo gical ad­
vances which wil l substant ially improve the operational pay­
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offs of energy effic ient build ings , it is complementary to and 
not a subs titute for the implementation structure described 
above.

Still a third approach adopts the attitude that the market mech­
anism itself should be the driving force stimulating energy con­
servation Such an attitude essentially assumes that energy will 
become increasingly expensive. This price increase will be per­
mitted to occur and will create a scramble for conservation strat­
egies which will be implemented as the demand emerges. We 
mainta in, however, that  there  is nc reason to pay the penal­
ties associated with  an approach which wi ll substant ially and 
needlessly increase the cost to both the economy and society. 
Why not begin now to act with vision and leadership  rather 
than wai ting  to reac t with  desperation and to suffer tragic  
social costs?

Finally, there are those who insist that only prescriptive stand­
ards of energy efficiency for each of the various environmental 
control systems will result in the innovational needs and coordi- 
native mechanisms which will best further the cause of energy 
efficiency in buildings.

While we applaud all efforts aimed at achieving greater en­
ergy effic iency in build ings , we believe strongly that  a system 
in which financ ial incentives are the inherent  motivational force  
wil l attain  its goals more rapidly, inexpensive ly and creatively  
than one which attempts to modify  behavior by prescription 
and penalty.  We also believe that flexib ility  for the entire group 
of building indu stries will be more consisten t with  the national 
interest. Accord ing ly, we plan now to urge others with in the 
building  design professions to join with  us in promoting what 
we believe must be regarded as both a more positive and more 
effec tive alternative  to achieving the objective  of energy eff i­
cient bui ldin gs throughout the nation  by 1990.

THE AIA ALTERNATIVE
The AIA alternative would cont ribute the supply equivalent 

of nearly an add itional mi llion barrels of petroleum per day 
each year unt il the full potentia l is reached. Since we have 
leaned consistent ly toward conservatism in the preceding 
estimates, the potential savings are probably well above our 
pro jected  12.5 mil lion  bar rels  per day. The energy effic ient  
building s strategy can be implemented on a self-sustaining  
basis if undertaken with in the context of an investment pack­
age over a 10 to 30 year period .

We have found  no other concept among the ideas presently 
discussed whic h offers equivalent short term benefits in com­
bination with  such desi rable  cri ter ia for long range national 
energy strateg ies.

Therefore, we conclude that  there  should be no delay in 
moving ahead with a high-p rior ity national program to begin 
implementing  a national stra tegy designed to convert the na­
tion 's bu ilding inventory into  an energy efficient system by 
1990.



RECOMMENDATIONS
1. The basic concepts laid out in this report should be devel­

oped into operational plans lor the conduct of at least six national 
demonstrations ol sulticient scale and diversity to held test the 
entire concept. These demonstrations should involve the various 
institutions and skills necessary to recognize and solve the myriad 
problems and provide the special policy latitude which will be 
necessary for the conduct ol these tests The mix of institutions 
could be organized into a task force to  develop a consortium capa­
ble of designing and conducting the tests by the time the opera­
tional plans are complete

The objective is to have all six tests underway by the end of ,975.
Simultaneously, a policy and design team could begin to work 

toward a national structure for rapid installation of the system 
With this system established, dissemination could begin as soon 
as the tests have created sufficient confidence that the implemen­
tation structure is reliable Thus, the test sites might precede 
broader dissemination by only a few months, at least for significant 
aspects of the system

2 The AIA Energy Steering Committee and its staff, the AIA 
Research Corporation, and the contractual policy research team 
should move ahead immediately to provide cooperative leadership 
in developing the needed additional details and an interim structure 
for the forums and ad hoc task forces which wil l be required.

We wish to stress that the AIA offers  coordinative leadership. 
We fully recognize  that no sing le institution or profession 
should or could be dominant in such an under taking. We  seek 
to develop a program which others  can support so that as a 
group we may design the most effect ive system tor achieving 
energy efficient buildings  throughout  the nation by 1990. In this 
spirit , we offer the fol lowing add itional  recomm endations.

3 Other building design professions and associations are urged 
to join with the AIA in an informal coali tion with appropriate repre­
sentation and funding support Invitations outlining our proposal 
in this regard will be issued shortly This coalition will provide an 
integrated mechanism through which the building design profes­
sions can offer their counsel and support to the effort while con­
tinuing to conduct appropriate research spanning the entire spec­
trum of interdisciplinary activities Such a group need not be em­
powered to speak officially for the represented institutions Our 
objective is to begin the process rather than to obtain official 
sanction from individual institutions.

4 The President of the United States is a critical participant in 
implementation of the energy efficient buildings strategy An in itia­
tive such as we propose cannot hope to succeed without high 
priority status and the whole-hearted support of all branches ol 
the federal government The Executive Branch, with its immediate 
capacity for funding support and access to a diverse network of 
professional skills and activities, is a key to this process We 
therefore recommend that the President:

a. Proclaim, as a prime objective of his administration, the 
launching of a high pnority national program for energy efficient 
buildings to be pursued with the vigor of an emergency commit-

b Immediately appoint a personal representative to coordinate 
the effort within the appropriate Executive Departments

c Consider appointing, within the next ,80  days, a Presidential 
Commission, comprised of appropriate individuals from both the 
public and private sectors, responsible for having the field tests 
fully operational and underway before the end of 1975 At that 
time, the Commission might be abolished in favor of a more ap­
propriate institutionalization for the lollow-through efforts How­
ever, it probably will be Beneficial to retain some form of ex­
traordinary organization to monitor and evaluate the continued 
development and extension of this system

d Direct that the federal government launch a program to es­
tablish a Federal Revolving Fund from which energy efficiency 
capital can be made available for buildings used by the federal 
government This directive should require, by mid-1975, a fully 
detailed plan lor federal building acquisition and management 
which will make all federal buildings energy efficient by 1990 The 
capitalization of the program would come from the Federal Revolv­
ing Fund for Integrated Energy Packages in Buildings Agencies 
would reimburse this fund from operating appropriations in subse­
quent years according to an appropriate formula in which all of 
the savings are rechanneled into the fund until the investment is 
fully repaid The agencies should be further instructed to make 
their procedures and experience available to the private sector and 
to otherwise use their activities to stimulate optimal achievement 
of the national program

5 Governors of the various states can contribute valuable su p­
port We recommend that each governor take steps appropriate to 
launching a program for energy efficient buildings used by the 
State in much the same manner as is described above for the 
federal government We emphasize that this system should be one 
structured along the outlines suggested in the previous sections 
of this report rather than in pursuing standards or building codes. 
The governors should also direct that their representatives begin 
working in cooperation with the task force to be organized by the 
AIA Energy Steering Committee, with the viewpoint that the state 
might develop broader programs and incentives for all buildings 
within its boundaries For example, states could begin to think of 
establishing a State Revolving Fund for Capital Needs to convert 
all buildings within the state to energy efficiency by 1990 Alter­
natively. some of the states might wish to organize early in o rder 
to qualify as a site for one of the field tests being developed by 
the task force

6. Presidents of utilities, producer, suppl ier and maintenance 
companies, and other corporations within the private sector are all 
intimately involved in and have a tremendous stake in the pro­
posed system. Accordingly, they too could appoint a senior 
representative within their companies to work with the effort and 
to provide modest financial support as deemed proper. The AIA 
will be extending invitations to selected firms within the next several 
months. However, any firm wishing to register its desire to coop­
erate with the overall effort is encouraged to communicate directly 

' with the AIA Energy Steering Committee



The American Institute of Architects 
1735 New York Avenue. N W 
Washington. D.C. 20006

Nonprof it Org. 
U.S POSTAGE 

PAID
Permi t 4398  
Wash D. C. 

20006

IN CONCLUSION
We fully recognize that concepts such as we propose cannot be 
communicated easily. We do not consider  that, at this early stage, 
the concepts themselves are fully developed. It would have been 
easier to develop a simpler, more confined approach and to limit 
our ideas to the traditional services of the architectural profession 
But to have done so. we believe, would have resulted in further 
sub-optimization— one of the principal maladies of our time. And 
this in turn would deprive the nation of the full potential which 
energy efficient buildings can offer in solving both our short- and 
long-term energy problem. As was stated in the original report 
referenced in the beginning of this document:

■ the energy problem, like the environmental problem, refuses 
to comply with our human and institutional desires to divide things 
into narrowly defined and easily managed pieces.

Leadership aimed at resolving the energy problem must con­
sider this broad perspective of energy and respond in ways that 
match its magnitude and complexity, rather than relying solely on 
traditional approaches
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SUMMARY

Thi s' p ro posa l o u tl in e s  THE NATIONAL ENERGY EFFICIENT BUILDINGS ACT OF 197 5. 
The Am erican  I n s t i t u t e  o f A rc h it e c ts  reconm ends th a t t h i s  a c t be put in to  e f f e c t 
as  soo n as  p o s s ib le . I t  o f f e r s  sev e ra l tim es  more b e n e f i ts  In  te rm s of en ergy  
co ns er ve d th an  o th e r  c o n se rv a ti o n  p ro posals  befo re  th e  C on gr es s.  In  a d d it io n ,
i t  c a p tu re s  th i s  en er gy  p o te n ti a l w itho ut  in c u rr in g  th e u n d es ir a b le  econom ic and
p o l i t i c a l  s id e  e f f e c ts  wh ich  ac cru e  in  var y in g  deg re es und er  a l l  o th e r  c u rr en t
p ro p o sa ls .

These  b e n e fi ts  In c lu de:

1.  C onse rv at io n  of  an  av er ag e o f 850 th ou sa nd  a d d i ti o n a l 
b a r r e ls  o f pet ro le um  eq u iv a le n t per  day  ea ch  yea r u n t i l  
12 .5  m il li o n  b a r r e ls  pe r day  o r more i s  re ac he d in  f i f ­
te en  y e a rs . These  a re  pe rm anent sav in gs wh ich  con ti nue  
in d e f in i t e ly .

2.  A n o n - in f la ti o n a ry  st im u lu s  of 2 m il li o n  or more Jo bs  
in  a dep re ss ed  a re a  of th e economy,  su sta in e d  ove r th e 
nex t f i f t e e n  y e a rs .

3.  S u b s ta n ti a l and  in c re a s in g  sa v in gs to  m il li o n s  o f  en er gy  
co ns um er s.

4.  No need  fo r  on er ou s p r ic e  or ta x  p e n a lt i e s  o r o th e r  form s 
of in f la ti o n - fe e d in g  means o f fo rc in g  en er gy  con serv a ti o n  
on th e  p u b li c .

5.  A p ro bab le  n e t In c re a se  in  U. S. T re as ury  c o l le c t io n s .

The d e t a i l s  be hi nd  th e se  employmen t and  T re as ury  Im pa ct e s ti m a te s  a re  con­
ta in ed  w it h in  th i s  p ro p o sa l.

F u rt her d e t a i l s  on th e o v e ra l l p o te n ti a l of and s tr a te g y  fo r  a n a ti o n a l pro 
gram to  ac hie ve en er gy  e f f i c i e n t  b u il d in g s  a re  co n ta in ed  in  two ma jor A1A en ergy  
re p o r ts :

1.  "E ne rgy and  th e B u il t En vi ro nm en t: A Gap in  C urr en t
S tr a te g ie s "  (May, 1974)

2. "A N at io n of  Energ y E f f ic ie n t B u il d in gs by 1990"
(F eb ru ar y , 197 5)

AN OUTLINE BILL

An o u tl in e  of  th e prop os ed  b i l l  to  be  used  by  l e g i s l a t i v e  d ra f t in g  s t a f f  
i s  co nta in ed  in  Ap pend ix A.
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The principal features of the legislation ares

1. It applies an Incentive approach in lieu of regulatory 
standards to achieve energy efficient buildings. This 
will result In substantially more energy savings than 
would regulatory standards.

2. It applies to both existing and new buildings.

3. It provides Incentives to all building owners: business 
and personal residence.

4. It provides two basic incentives: one for making an 
Initial Investment sufficient to achieve a minimum of 
30Z savings In existing buildings and 60% savings in 
new buildings; and an additional Incentive for further 
investment and operational efficiency which will reward 
achievement of savings greater than these minimums.
Thus, the incentives are designed to optimize conserva­
tion, by offering further rewards for higher levels of 
achievement.

5. Business owners have two options for the first Incentive:

a. Taking an investment tax credit in the year of 
Investment and amortizing the remainder over a 
normal useful life; or

b. Taking a five year write-off for the total In­
vestment.

6. Home owners may elect to deduct the costs of their quali­
fying Investments in any year up to a maximum of five 
years.

7. Both business owners and home owners are allowed an addi­
tional tax credit equal to 30Z of the value of energy 
actually documented as having been saved beyond the mini­
mum levels of 30Z and 60Z for existing and new buildings 
respectively.

8. The basic controls over the quality and effectiveness of 
the program are exercised through a system of certifica­
tions by qualified professional practitioners. No expen­
sive nor cumbersome regulatory apparatus of government is 
needed.

ESTIMATED STIMULUS TO EMPLOYMENT

The proposed Act will be a major non-inflatlonary stimulus to employment 
in a depressed sector of the economy. The unemployment rate In the construction



I n d u s t r y  was  n e a r ly  202 in  A p r i l ,  tw ic e  th e  n a t i o n a l  a v e ra g e . The  u t i l i z a t i o n  
r a t e  o f  th e  i n d u s t r i a l  c a p a c i ty  in  th e  b u i ld in g  an d c o n s t r u c t i o n  i n d u s t r i e s  was 
w e l l  bel ow  th e  662 r a t e  f o r  m a n u fa c tu r in g  o p e ra t io n s  a s  a  w h o le . T h u s, s ti m u lu s  
t o  em ploy men t s p e c i a l l y  t a r g e te d  on  th e  c o n s t r u c t i o n  and  b u i ld in g  d e s ig n  in d u s ­
t r i e s  wou ld  b e  n o n - in f l a t i o n a r y  s t i m u l a t i o n .  M ore over,  t h i s  s t i m u l a t i o n  w i l l  
b e g in  to  be  f e l t  im m e d ia te ly  an d s h o u ld  re m ain  s t a b l e  f o r  a t  l e a s t  f i f t e e n  y e a rs  
Few pro gra m s f o r  " r e v i t a l i z i n g "  th e  b u i ld in g  and  c o n s t r u c t i o n  s e c t o r  o f  th e  
econ om y o f f e r  su ch  p o t e n t i a l s .

The  f i r s t  s te p  in v o lv e d  in  e s t im a t in g  th e  nu mbe r o f  jo b s  to  be  c r e a t e d  en ­
t a i l s  e s t im a t in g  how much c a p i t a l  in v es tm e n t i s  r e q u i r e d  t o  c r e a t e  one jo b  in  
th e  c o n s t r u c t i o n /b u i ld i n g  i n d u s t r i e s .  F ig u re  1 sh ow s t h a t  i n  19 75  e a ch  jo b  in  
t h i s  in d u s t r y  r e q u i r e s  a b o u t $ 4 5 ,0 0 0  o f  c o n t r a c t  in v e s tm e n ts .

FIGURE 1: ESTIMATED INVESTMENT REQUIRED TO CREATE 
ONE CONSTRUCTION INDUSTRY JOB IN 19 75

Yea r
C o n s t ru c t io n  P u t i n  P la c e  

$ B i l l i o n s
P e rso n s  Em ploy ed  
in  C o n s t ru c t io n $ /P e rs o n

I9 60 $ 54 .7 38 2 ,8 8 5 ,0 0 0 $ 18 ,9 7 3
196 5 73 .7 4 7 3 ,1 8 6 ,0 0 0 23 ,1 47
1970 94 .8 5 5 3 ,3 8 1 ,0 0 0 28 ,0 55
1972 124.0 77 3 ,5 2 1 ,0 0 0 35 ,2 39
197 3 135.4 37 3 ,6 4 9 ,0 0 0 37 ,1 26

% A nnua l I n c r e a s e , $ /P e rs o n

19 60 -6 5 4 .0 % /y e a r 1960-7 0 4 .0 % /y e a r
19 65 -7 0 3 .9 % /y ear 1965-7 3 6 . 1% /y ea r
19 70 -7 2 1 2 .1 % /y e a r• 1970-7 3 9 .8 % /y e a r
19 72 -7 3 5 .3 % /y e a r

(S o u rc e : S t a t i s t i c a l  A b s t r a c t s  o f  U. S.. ,  1973 )

S in ce  we know  t h a t  19 74  was  an  e x tr e m e ly  i n f l a t i o n a r y  y e a r  f o r  c o n t r a c t  co n 
s t r u c t i o n  and  we e x p e c t t h a t  c o n s t r u c t i o n  in  19 75  w i l l  b e  a t  s t i l l  h ig h e r  c o s t s ,  
we w i l l  u se  an  a v e ra g e  i n c r e a s e  o f  1 0 2 /y e a r  in  $ /P e rs o n  s in c e  1970 , c o n ti n u in g  
th e  19 70- 73  r a t e .  T h is  g iv e s  a  f ig u r e  o f  a p p ro x im a te ly  $ 4 5 ,0 0 0 /P e rso n  f o r  con­
s t r u c t i o n  jo b s  in  197 5.
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Ob v io u s ly , th e  nu m be r o f  Jo b s  c r e s t e d  w i l l  depend  up on  th e  l e v e l  o f  t o t a l  

In v e s tm e n t an d up on  th e  m u l t i p l i e r  used  to  e s t im a te  th e  t o t a l  em pl oy m en t e f f e c t .  
Th e e x a c t  am ou nt  o f  In v es tm e n t w hic h  w oul d be  s t im u la te d  by  th e  p ro p o se d  b i l l  
I s  n o t d e te r m in a b le .  The  r a t e s  n eed ed  to  have a n a t i o n  o f  e n e rg y  e f f i c i e n t  b u i ld ­
in g s  w i th in  f i f t e e n  y e a rs  a r e  s e le c te d  a s  th e  mos t d e s i r a b l e .  Th ey  a r e  7X p e r  
y e a r  f o r  c o n v e rs io n  o f  e x i s t i n g  b u i ld in g s  and  100X p e r  y e a r  f o r  new b u i ld i n g s .  
T hese  r a t e s  w ou ld  a ll o w  o r d e r ly  i n d u s t r i a l  dev e lo p m en t an d a b s o r p t io n  o f  th e  
m a rk e ts  f o r  e n e rg y  e f f i c i e n t  b u i ld in g  co m ponen ts .

How ev er , i n  th e  n e x t s e c t i o n  o f  t h i s  r e p o r t  we sho w a  ran g e  o f  e s ti m a te d  
r a t e s .  Th e lo w e s t c a s e  sh ow s a IX r a t e  o f  c o n v e rs io n  f o r  e x i s t i n g  b u i ld in g s  
w it h  10X o f  th e  new b u i ld in g s  b e in g  e n e rg y  e f f i c i e n t .  Th e h ig h  e s t im a te  ass um es 
a 10X c o n v e rs io n  r a t e  o f  e x i s t i n g  b u i ld in g s  w i th  100X o f  new  b u i ld in g s  b e in g  
e n e rg y  e f f i c i e n t .  T hese  v a ry in g  a s su m p ti o n s  a s  t o  th e  m ix  and  r a t e  o f  c o n v e rs io n  
a r e  a l s o  r e l a t e d  to  a  ran g e  o f  e s t im a te s  a b o u t t h e  am ou nt  o f  in v e s tm e n t r e q u i r e d  
to  a c h ie v e  e n e rg y  e f f i c i e n c y  in  b u i ld i n g s .  T hese  c o s t s  a r e  e s ti m a te d  a t  10X,
15X and 20X o f  th e  v a lu e  o f  th e  c o n s t r u c t i o n .  When a l l  o f  t h e s e  a r e  com b in ed , 
th e  p e r  y e a r  in v e s tm e n ts  f lo w in g  in to  th e  n a t i o n a l  econom y w i l l  ran g e  fr om  $ 3 .2  
b i l l i o n  t o  $ 6 4 .1  b i l l i o n .  We b e l ie v e  th e  m os t l i k e l y  in v e s tm e n ts  w i l l  be  b e tw een  
$ 2 5 .5  b i l l i o n  and  $ 5 0 .9  b i l l i o n  (sho wn by  th e  h eavy  b o rd e r  e n c lo s u r e  i n  F ig u re  2 ) .

FIGURE 2: ESTIMATED JOBS CREATED BY THE PROPOSED NATIONAL 
ENERGY EFFICIENT BUILDINGS ACT OF 1975

Cas e

1% e x i s t i n g  an d 
10% new  b u i ld i n g s .

P ri m e Jo b s
$ S p e n t 8 $ 4 5 ,0 0 0 /Job

S eco n d ary  Jo b s
0 Prim e X2 T o ta l  Jo b s

Most
P ro b a b le
Ra ng e

10% c o s t  o f  p ack ag e 3. 2B 7 0 ,0 0 0 140 ,0 00 2 1 0 ,0 0 0
15% c o s t  o f  p ack ag e 4. 8B 105 ,0 0 0 210 ,0 00 315 ,0 00
20% c o s t  o f  p ack ag e 6.4 B 140 ,0 0 0 280 ,0 00 4 2 0 ,0 0 0

7% e x i s t i n g  an d
100% new  b u i ld i n g s .

10% c o s t  o f  packag e 2 5 .5B 565 ,0 00 1 ,1 3 0 ,0 0 0 1 ,6 9 5 ,0 0 0
15% c o s t  o f  packag e 38.  IB 8 4 5 ,0 0 0 1 ,6 9 0 ,0 0 0 2 ,5 3 5 ,0 0 0
20% c o s t  o f  packag e 5 0 .9B 1 ,1 3 0 ,0 0 0 2 ,2 6 0 ,0 0 0 3 ,3 9 0 ,0 0 0

10% e x i s t i n g  an d
100% new  b u i ld i n g s .

10% c o s t  o f  packag e 32.  IB 715 ,0 0 0 1 ,4 3 0 ,0 0 0 2 ,1 4 5 ,0 0 0
15% c o s t  o f  packag e 48. IB 1 ,0 7 0 ,0 0 0 2 ,1 4 0 ,0 0 0 3 ,2 1 0 ,0 0 0
20% c o s t  o f  packag e 64. IB 1 ,4 2 5 ,0 0 0 2 ,8 5 0 ,0 0 0 4 ,2 7 5 ,0 0 0

Most
P ro b a b le
Ra ng e

4



A pply in g  a f a c t o r  o f  $45 ,0 00  p e r  J o b , we c a l c u l a t e  th e  nu m be r o f  pri m e jo b s  

d i r e c t l y  c r e a t e d .  A m u l t i p l i e r  o f  two h as  bee n  u sed  in  e s t im a t in g  th e  nu mbe r 

o f  a d d i t i o n a l  jo b s  s t im u la te d  f o r  each  o f  th e s e  p ri m e  J o b s . Th e f i n a l  e s t i ­

m at e o f  th e  nu mbe r o f jo b s  c r e a t e d  ra n g e s  from  21 0 th o u sa n d  to  4 .2 7 5  m i l l i o n .  

We b e l i e v e  th e  mos t l i k e l y  r e s u l t s  w i l l  b e  be tw een  1 .6 9 5  m i l l i o n  an d 3 .3 9 0

m il li o n  ( se e  F ig u re  2 ) .  The  t o t a l  un em pl oy ed  i n  th e  n a t i o n  i n  A p r i l  wa s o v e r  

8 m i l l i o n .

FIN ANCIA L IMPACT ON U. S . TREASURY

FACTORS INVOLVED IN MAKING THE ESTIMATE

T here  a r e  a nu m be r o f  f a c t o r s  to  be ta k e n  i n to  a c c o u n t i n  e s t im a t in g  how 

th e  p ro p o se d  b i l l  wou ld  a f f e c t  th e  U. S . T re a s u ry :

1 . Th e b a s ic  c a t e g o r i e s  o r  I n g r e d i e n t s  c o m p r is in g  th e  c a sh  
fl o w  im p a c ts  up on  th e  T re a s u ry ;

2 . The l e v e l s  o f  p a r t i c i p a t i o n  an d In v e s tm e n t by  b u i ld in g

3 . Th e am ou nt  o f  e n e rg y  s a v ed ; an d

4 . The  m u l t i p l i e r s  to  be use d  in  d e te rm in in g  g r o s s  im pac t 
up on  th e  econom y o r  th e  GNP.

F iv e  B a s ic  I n g r e d i e n t s  C la s s i f y  th e  Ca sh  F lo w . F iv e  b a s i c  i n g r e d i e n t s  a r e  

in v o lv e d  in  e s t im a t in g  th e  n e t  f i n a n c i a l  im pac t up on  th e  U. S . T re a s u ry . Two 
o f  th e s e  a r e  p o s i t i v e ,  t h r e e  a r e  n e g a ti v e :

In c r e a s e d  ta x e s  from  g e n e ra l  s ti m u lu s  to  t h e  econ om y
p ro v id e d  by  i n c r e a s e d  in v es tm e n t a t t r i b u t a b l e  t o
e n e rg y  e f f i c i e n t  b u i ld i n g s .................................................................. (+ )

I n c r e a s e  in  c o rp o r a te  inco m e an d r e l a t e d  Inco me t a x
du e t o  r e d u c t io n  o f  an  o p e ra t in g  e x p e n se ................................  (4-)

L oss  o f  in co m e t a x  re v e n u e  from  ta x  in c e n t iv e s  in
th e  b i l l .............................................................................................................  ( - )

Lobs o f  Inco me t a x  rev en u e  from  p r i v a t e  u t i l i t i e s  an d 
e n e rg y  com pan ie s who se  g ro ss  Inco m e w ou ld  be red u c e d  
by  th e  am ou nt  o f  en e rg y  n o t r e q u i r e d  t o  b e  p u r c h a s e d ..  ( - )

L oss  o f  in co me t a x  rev en u e  a t t r i b u t a b l e  to  th e  d e d u c t ib le  
I n t e r e s t  e x p e n se s  a s s o c i a te d  w i th  f in a n c in g  th e  en e rg y  
e f f i c i e n t  I n v e s tm e n ts .............................................................................. ( - )
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The Amount of  Gr ose In ves tm en ts . B ef or e go ing fu r th e r  w ith any of th e 
f iv e  In g re d ie n ts  d is cu ssed  ab ov e,  I t  I s  necess a ry  to  e s ti m a te  th e  g ro ss  In v e s t­
me nts  made to  o b ta in  en er gy  e f f i c ie n t  b u il d in g s . Thi s f ig u re  w i l l  be  th e  r e s u l t  
of s e v e ra l b a s ic  f a c to r s :

1.  The num ber  o f b u il d in g  ow ners who a c t on th e  In c e n ti v e s .

2.  The c o s ts  o f th e  In te g ra te d  En ergy  Pa ck ag es  a s so c ia te d  
w ith  th e  In ve st m en t to  wh ich  th e  in c e n ti v e  a p p l ie s .

3.  The r a t i o  o f b u sin ess  to  p e r s o n a l / r e s ld e n t la l  b u il d in g  
ow ne rs .

4 . The perc en ta g e  o f b u sin ess  ow ners who e l e c t  o p ti o n  A 
v ers u s  th o se  who e le c t  o p ti o n  B in  te rm s o f  th e  In v e s t­
ment In c e n ti v e .

The P erc en ta ge  o f Energ y S av in gs. The in c e n ti v e s  a re  o f two b a s ic  ty p e s .
The f i r s t  In c e n ti v e  Is  to  s ti m u la te  In ves tm en ts  necess a ry  to  re ac h  th e th re sh o ld  
minimums o f 30% sa v in gs in  e x is t in g  b u il d in g s  and  60% sa v in gs in  new b u il d in g s .
The se co nd  in c e n ti v e  i s  to  reward  ac hi ev em en ts  bey ond  th e se  minimum th re sh o ld s .
The f i r s t  in c e n ti v e  i s  c a lc u la te d  on th e  b a s is  e s ta b li s h e d  by th e  a c tu a l a ll ow ­
ab le  c o s ts  o f In ves tm en t in  en er gy  e f f i c i e n t  b u il d in g s . The seco nd  i s  c a lc u la te d  
on th e  docum ented sav in gs  in  en er gy  bey ond  th e  minimum le v e ls .  Th us , th e  p e r­
ce n ta ge o f sav in gs  i s  s ig n i f i c a n t  in  det er m in in g  th e  e f f e c t  upon th e  T re asu ry .

The M u lt ip li e r  E ffe c t o f th e  Economic  S tim ul us  on Gross N ati onal P ro d u c t.
J u s t as  was th e  case  in  employment , ea ch  d o l l a r  of pr im e in p u t to  th e  economy 
s ti m u la te s  in d i r e c t  eco nom ic a c t i v i t y .  The re  a re  no ac c u ra te  e s ti m a te s  o f wh at 
th e s p e c i f ic  m u l ti p l ie r  fo r th i s  ty pe  o f In ves tm en t would  be . We ha ve  In cl uded  
e s ti m a te s  fo r  no m u l ti p l ie r  a t  a l l ,  fo r one  a d d i ti o n a l d o ll a r  fo r  ea ch  pr im e 
d o ll a r  and  fo r  two a d d it io n a l d o l la r s  fo r  ea ch  pr im e d o l l a r . We b e li ev e  a con­
s e rv a ti v e  e s ti m a te  would  f a l l  be tween one  and  two d o l l a r s  o f in d i r e c t GNP fo r  
ea ch  d o l la r  o f d i r e c t  GNP.

CONSTRUCTING THE MODEL FOR MAKING THE ESTIMATE OF IMPACT

How Many P a r t i c ip a n ts . We be gi n by e s ti m a ti n g  th e  number o f b u il d in g s  
wh ich  w il l be  convert ed . Th is  can  be  ex p re ssed , fo r  our purp ose s h e re , in  
te rm s o f th e  perc en ta ges  of  e x is t in g  and  new b u il d in g s  wh ich  wou ld be  convert ed  

to  en er gy  e f f ic ie n c y . We env is io n  a ra ng e o f  p o s s i b i l i t i e s  fro m a v ery  low  o f 
1% to  an o p ti m is ti c  10% per  year fo r e x i s t in g  b u il d in g s . New b u il d in g  p a r t ic ip a t io n

6
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rates should be higher. Thus, we use a low estimate of 10Z of new buildings 
up to an optimistic 100Z.

This can be visualized by the matrix in Figure 3. The vertical axis begins 
at the top with a low of 1Z conversion per year of existing buildings and in­
creases down the axis to 10Z. The horizontal axis begins at the upper left hand 
comer with the low estimate of 10Z for new buildings and rises to 100Z at the 
far right. This matrix gives a range of "sets" which should encompass all rea­
sonable possibilities.

FIGURE 3: LEVELS OF PARTICIPATION

New Buildings
10Z 20Z 30Z 40Z 50Z 60Z 70Z 80Z 90Z 100Z

Low

AIA 
Rpt.

High

The smallest participation would be in the upper left hand cell, the high­
est in the lower right hand cell. The rates used for making the national esti­
mates in the AIA reports referenced earlier were 7Z and 100Z respectively for 
existing and new buildings. For our purposes here, we can cover the range of

7



p o s s ib l e  im p a c ts  to  th e  T re a su ry  by  t a k in g  th e  lo w e s t an d th e  h ig h e s t  c e l l s .

We h a v e , ho w ev er,  ad ded c a l c u l a t i o n s  f o r  t h e  7X/1OOX c e l l  u sed  in  th e  AIA 

r e p o r t s ,  s in c e  we b e l ie v e  t h i s  t o  be a  re a s o n a b ly  a c h ie v a b le  o b j e c t iv e  and  s in c e  

i t  i s  th e  reco mmen de d t a r g e t  r a t e  to  a c h ie v e  a  n a t i o n  o f  e n e rg y  e f f i c i e n t  b u i ld ­
in g s  by  1990.

E s t im a ti n g  th e  C o s ts  o f  I n te g r a t e d  Ener gy  P a c k a g e s . Ea ch  b u i ld in g  p r e s e n t s  

a  u n iq u e  c a s e .  T h ere  i s  no  e f f e c t i v e  way to  e s t im a te  j u s t  wha t t h e  o p t io n a l  i n ­

v e s tm e n t f o r  e n e rg y  e f f i c i e n c y  w i l l  b e .  How ev er , i n  th e  AIA e n e rg y  r e p o r t ,  "A 

N a ti o n  o f  Ener gy  E f f i c i e n t  B u il d in g s  by  1 9 9 0 ,"  i t  wa s d e te rm in e d  t h a t  a  r e a s o n ­

a b le  r a n g e  o f  in v e s tm e n t c o s t s  in  o b t a i n i n g  e n e rg y  e f f i c i e n t  b u i ld in g s  may f l u c ­

t u a t e  be tw een  10 Z, 15Z  an d 20Z o f  th e  c o s t  o f  th e  c o n s t r u c t i o n .  T h is  r e p o r t  

c o n ta in s  th e  d e t a i l e d  c a l c u l a t i o n  f o r  g r o s s  In v e s tm e n ts  on  a n a t i o n a l  l e v e l  f o r  
each  o f  t h e s e  p e rc e n ta g e s .  Th os e d a ta  a r e  used  h e re  to  c a l c u l a t e  th e  in v e s tm e n t 

fl o w . T h u s, we ex pan d o u r m od el  sho wn  in  F ig u re  3 to  in c lu d e  th e s e  t h r e e  l e v e l s  

o f  c o s t . T h is  i s  do ne by  m ak in g each  o f  th e  t h r e e  c e l l s  o f  th e  m a t r ix  u se d  in  

F ig u re  3 i n to  t h e  b e g in n in g  o f  a s u p p o r t in g  an d more d e t a i l e d  m a tr ix  ( s e e  F ig u re  4)

E s t im a ti n g  th e  P e rc e n ta g e  o f  S a v in g s . A n o th er Im p o r ta n t f a c t o r  a f f e c t i n g  

c a sh  fl o w  in to  th e  T re a s u ry  i s  th e  p e rc e n ta g e  o f  s a v in g s  w hic h a r e  a c h ie v e d  o v e r 

an d above th e  min imu m re q u ir e m e n ts  o f  30Z an d 60Z f o r  e x i s t i n g  an d new  b u i ld i n g s .
We t h e r e f o r e  ex pan d th e  s u p p o r t in g  m a t r ix  show n in  F ig u re  4 to  i n c o r p o r a t e  th r e e  

l e v e l s  o f  s a v in g s  in  e x i s t i n g  an d new  b u i ld in g s  r e s p e c t i v e ly :  30Z /6 0Z , 40 Z/ 70 Z 

an d 50 X/80X . T h is  g iv e s  us  th e  v e r t i c a l  a x i s  o f  th e  s u p p o r t in g  m a tr ix  begun  ab ove 
an d i s  show n a s  F ig u re  5.

E s t im a ti n g  th e  R a t io  o f  B u s in e ss  and  P e r s o n a l  R e s i d e n t i a l  O w ne rs . I t  i s  
now n e c e s s a r y  to  d iv id e  th e  d a ta  c a l c u l a t e d  ab o v e  i n to  th e  in v e s tm e n ts  and  sav ­

in g s  r e l a t e d  to  b u s in e s s e s  an d th o se  r e l a t e d  to  p r iv a t e  r e s id e n c e s .  We h av e  e s t i ­

m at ed  t h a t  60Z o f  t h e s e  in v es tm e n t c o s t s  w i l l  be  b u s in e s s  r e l a t e d  and  40Z p r iv a t e  

r e s id e n c e  r e l a t e d .  Th e d e t a i l s  o f  how th e s e  e s t im a te s  w er e d e r iv e d  a r e  c o n ta in e d  

in  a  t e c h n i c a l  A pp en dix  B ( a v a i la b l e  up on  r e q u e s t ) .  T h is  c a te g o r i z a t i o n ,  how ever,  

im p o ses  an  In te r m e d ia te  c l a s s i f i c a t i o n  i n to  o u r  s u p p o r t in g  m a t r ic e s .

E s t im a ti n g  th e  O p ti o n  E le c te d  by  th e  B u s in e ss  A c to r s . We now m odif y  th e  

e s t im a te s  to  ta k e  i n to  acco u n t th e  f a c t  t h a t  b u s in e s s e s  may e l e c t  e i t h e r  o f  two  
o p t io n s  w i th  r e s p e c t  t o  t h e i r  in v e s tm e n t i n c e n t iv e :  1)  A t a x  c r e d i t  in  th e  f i r s t  

y e a r  o f  10Z  o f  th e  a ll o w a b le  c o s t  fo ll o w e d  by  a  norm al a m o r t iz a t io n  p e r io d  o f  30
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y e a rs  f o r  th e  rem a in in g  b a la n c e ;  o r  2)  A r a p id  a m o r t iz a t io n  p e r io d  o f  f iv e  
y e a rs  f o r  th e  t o t a l  a ll o w a b le  c o s t s .  C l e a r ly ,  each  b u i ld in g  ow ne r w i l l  e l e c t  
th e  o p t io n  w hi ch  w i l l  g iv e  him  th e  taxi mum a d v a n ta g e . How ev er , th e  ra n g e  o f  
p o s s ib l e  m ix es  can  be  c a lc u l a t e d  by  assu m in g  t h a t  e i t h e r  a l l  ta k e  o p t io n  A o r  
a l l  ta k e  o p t io n  B.

E s t im a ti n g  th e  T o ta l  Ec on om ic Im pac t on  th e  GNP. The  f e d e r a l  go ve rn m en t 
c o l l e c t s  a p p ro x im a te ly  tw e n ty  c e n ts  in  re v e n u e  f o r  each  one d o l l a r  o f  GNP. The 
am ou nt  o f  GNP s t im u la te d  by  t h i s  p ro p o se d  l e g i s l a t i o n  dep en d s up on  how many 
d o l l a r s  o f  i n d i r e c t  ec on om ic  a c t i v i t y  w i l l  o c c u r  f o r  each  d o l l a r  o f  in v es tm e n t 
in  th e  en e rg y  p a c k a g e s . As m en ti oned  p r e v io u s ly ,  we have e s ti m a te d  th e  Im pac t 
up on  th e  GNP u n d e r th r e e  b a s ic  a s su m p ti o n s :

1 . Onl y th e  d i r e c t  in v e s tm e n ts  in  e n e rg y  p a c k ag e s  w i l l  
be  adde d to  th e  GNP ( m u l t i p l i e r  o f  z e r o ) .

2 . Onl y on e a d d i t i o n a l  d o l l a r  o f  GNP w i l l  r e s u l t  from  
each  d o l l a r  o f  t h i s  d i r e c t  In v es tm e n t ( m u l t i p l i e r  
o f  o n e ) .

3 . Two d o l l a r s  o f  a d d i t i o n a l  GNP w i l l  r e s u l t  fr om  eac h  
d o l l a r  o f  th e  d i r e c t  In v es tm e n t ( m u l t i p l i e r  o f  tw o ).

Su m m ar iz in g th e  M od el . We ca n now se e  t h a t  th e  ’’mo del* ' w it h  w hic h  we a re  
w o rk in g  c o n ta in s  s e v e r a l  c a t e g o r i e s .  I t  wou ld  r e q u i r e  man y c a l c u l a t i o n s  to  
c o m p le te ly  f i l l  in  th e  m o d el.  How ev er , f o r  p r e s e n t  p u rp o se s  i t  i s  th e  p o s s ib le  
ra n g e  o f  Im p ac ts  t h a t  i s  im p o r ta n t , to g e th e r  w it h  th e  e s t im a te  o f  t h e  Im pac t o f  
a re a s o n a b ly  a c h ie v a b le  p ro gra m . F ig u re  6 sh ow s,  in  sum ma ry fo rm , how we ha ve 
a r r i v e d  a t  d e c id in g  up on  e ig h te e n  c a se  i l l u s t r a t i o n s  a s  th e  b a s i s  f o r  e s t im a t in g  
th e  ra n g e  o f  p o s s ib l e  im p a c ts  up on  th e  T re a s u ry .

We b e g in  in  th e  c e n t e r  w it h  th e  t h r e e  c o m b in a ti o n s  o f  p a r t i c i p a t i o n  l e v e l s  
a s  d e p ic te d  in  F ig u re  3 . We ex pa nd  each  o f  th e s e  c o m b in a ti o n s  in to  two  s e t s  o f  
i l l u s t r a t i o n s  f o r  b u s in e s s  o p t io n  A an d o p t io n  B, an d th e n  f o r  th e  t h r e e  d i f f e r e n t  
l e v e l s  o f  ec ono m ic  s ti m u lu s .  T hus,  t h e r e  a r e  s i x  s u p p o r t in g  m a tr ic e s  f o r  each  
o f  th e  c o m b in a ti o n s  f o r  r a t e s  o f  p a r t i c i p a t i o n .

Ea ch  c e l l  w i th in  each  o f  th e s e  m a t r ic e s  w i l l  In c lu d e  th e  n e t  e f f e c t  up on  
th e  T re a s u ry  f o r  each  o f  th e  f i r s t  f iv e  y e a rs  o f  th e  p ro gra m  an d th e  t o t a l  e f f e c t  
f o r  th e  f u l l  f i v e  y e a rs  o f  th e  p ro gra m .



78-504 0 - 76

FI
GU

RE
 6

: 
CO

MP
LE

TI
NG

 T
HE

 T
RE

AS
UR

Y 
CA
SH

 F
LO

W 
MO

DE
L

ECONOMIC ECONOMIC
MULTIPLIER OF 2:1 MULTIPLIER OF 2:1



The  n e t  e f f e c t s  w i l l  be  th e  r e s u l t  o f  c a l c u l a t i o n s  f o r  e ach  o f  th e  b a s ic  

i n g r e d i e n t s  a f f e c t i n g  th e  c a sh  fl o w  o f  th e  U. S.  T re a s u ry  (d is c u s s e d  a b o v e ):

1 . Rev en ue s fr om  ec on om ic  s t im u lu s .

2.  Rev en ue s fr om  in c r e a s e d  c o rp o r a te  In co m e.

3.  L o sse s  f o r  ta x  i n c e n t iv e s .

4 . L o sse s  o f  u t i l i t y  in co me t a x e s .

5 . L o sse s  du e to  i n t e r e s t  d e d u c ti o n s .

T he se  c a l c u l a t i o n s  m us t be  made  f o r  each  o f  f iv e  y e a rs  and  th e n  summed to  show 

th e  t o t a l  f iv e  y e a r  im p a c t.

MAKING THE ESTIMATES

The a c tu a l  e s t im a te s  f o r  e a ch  o f  th e  b a s ic  i n g r e d i e n t s  a r e  d e t a i l e d  i n  a 

t e c h n ic a l  A pp en di x B w hic h  i s  a v a i l a b l e  up on  r e q u e s t .  A sum ma ry o f  th e  ke y 

f a c t o r s  use d  f o r  e ach  in g r e d i e n t  i s  c o n ta in e d  b e lo w .

T re a s u ry  Rev en ue s D eri v ed  fr om  In c r e a s e d  GNP. F o r s e v e r a l  y e a rs  th e  f e d ­

e r a l  re v e n u e s  have e q u a ll e d  a b o u t  20% o f  th e  GNP. T h u s, f o r  e ach  o f  th e  v a ry in g  

l e v e l s  o f  GNP s t im u lu s  a t t r i b u t a b l e  J u s t  t o  th e  In v e s tm e n ts  i n  e n e rg y  c o n s e rv a ­

t io n  p ack ag es  i t  i s  e s ti m a te d  t h a t  20% w i l l  be  r e tu r n e d  in  g r o s s  f e d e r a l  rev e n u e s

T re a s u ry  R ev en ues  D eri v ed  from  In c r e a s e d  B u s in e ss  Inco me T axes A t t r i b u ta b l e

to  Red uc ed  E ne rg y C o s ts  Now T r e a te d  a s  O p e ra ti n g  C o s t s . We h av e  e s ti m a te d  t h a t  

50% o f  th e  e n e rg y  s a v in g s  wou ld  be b u s in e s s  s a v in g s ,  t h a t  e n e rg y  c o s t s  wou ld  In ­

c re a s e  d u r in g  each  o f  t h e  f i v e  y e a r s  a t  an  a v e ra g e  r a t e  o f  15% o v e r  a  b a s e  y e a r  
o f  1972 , an d t h a t  th e  v a lu e  o f  e n e rg y  sav ed  wou ld  be an  i n c r e a s e  t o  ta x a b le  i n ­

come ta x e d  a t  an  a v e ra g e  r a t e  o f  48%.

L o sses  fr om  Ta x I n c e n t iv e s . We hav e e s ti m a te d  t h a t  60% o f  th e  In v e s tm e n ts  

wou ld  be  b u s in e s s  in v e s tm e n t and  40% f o r  p e rs o n a l  r e s id e n c e s .  S e p a ra te  i l l u s ­

t r a t i o n s  a r e  c a l c u l a t e d  f o r  b u s in e s s  im p a c ts  u n d e r o p t io n s  A an d B. I t  wa s 
as su m ed  t h a t  un d er o p t io n  A a l l  b u s in e s s e s  wou ld  t a k e  th e  maximum  10% t a x  c r e d i t  

in  th e  y e a r  o f  i n s t a l l a t i o n  and  a m o r ti z e  th e  rem a in d e r  o f  th e  in v e s tm e n t o v e r 

30 y e a r s .  O p ti on  B was  c a lc u l a t e d  u n d e r th e  a ssu m p ti o n  t h a t  a l l  b u s in e s s e s  

wou ld  e l e c t  a  f iv e  y e a r  w r i t e - o f f  o f  th e  t o t a l  in v e s tm e n t . In  each  c a s e ,  th e  

a v e ra g e  ta x  r a t e  wa s as su m ed  to  be  48%.

Th e e s ti m a te d  c o s t  o f  t h e  in v e s tm e n t i n c e n t iv e s  t o  p e r s o n a l  r e s id e n c e s  was 

b ased  up on  th e  a ssu m p ti o n  t h a t  a l l  ho meo wne rs wou ld  ta k e  t h e i r  maximum d e d u c ti o n
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in  th e  year of  i n s t a l l a t i o n ,  s in ce  th i s  i s  th e  w or st  p o s s ib le  e f f e c t  upon th e  
T re asu ry . Av era ge  income ta x  r a te s  a s s o c ia te d  w it h  th e se  deduc ti ons  we re e s t i ­
ma ted  to  be  30Z.

The a d d it io n a l ta x  c r e d i ts  r e la te d  to  en er gy  sa v in gs in  ex ces s of th e  30Z 
and 60Z minimums were es ti m ate d  a t  two a d d it io n a l le v e ls  o f sav in gs bas ed  upon  
15Z av era ge  in c re a se  in  en er gy  c o s ts  per ye ar and  upon an  e s ti m a te  th a t  30Z of 
th e se  a d d i ti o n a l sa v in gs wo uld  be  a d i r e c t  c r e d i t  ded uc te d fro m ta x es  due.  Thi s 
as sumes  th a t  a l l  p a r t ic ip a n ts  wo uld  ha ve  s u f f i c i e n t  ta x  l i a b i l i t y  a g a in s t wh ich  
to  ta k e  th e  c r e d i t ,  ag ain  th e  la r g e s t  p o s s ib le  co s t to  th e  T re asu ry .

Los se s fro m Dec reas ed  Income Ta xes o f U t i l i t i e s  and  En ergy  W hole sa le rs
Which R esu lt  from th e Con se rv ed  Ene rg y.  We ha ve  assumed th a t  a l l  o f th e  val ue 
of th e  es ti m ate d  en er gy  sa v in gs wou ld be  a re d u c ti o n  o f g ro ss  re ven ue s of u t i l i ­
t i e s  o r o th e r  en er gy  w h o le sa le rs  and  d i s t r i b u to r s .  U t i l i t i e s  av era ge pay in g 

a ap pro xim at el y  5Z o f  t h e i r  g ro ss  s a le s  in  income ta x e s . Thu s,  we have  ass umed
th a t 5Z o f  th e val ue o f th e  en er gy  sa ve d w il l become a lo s s  to  th e  T re as ury  
th ro ugh  th e se  re du ce d ta x  re venues.

Los se s from D ed uc tion s Tak en fo r  I n te r e s t  A ss oci at ed  w it h  th e  In ves tm en ts
S ti m u la te d  by th i s  B i l l . Not a l l  o f th e  in te g ra te d  en er gy pac kag es  w i l l  be  
fi nance d  w ith  bo rro we d fu nds.  We have  ass umed th a t 50Z o f th e se  In ves tm en ts  
w i l l  be  fi nanced  th ro ug h lo a n s , and  th a t th i s  perc en ta ge  w i l l  ap p ly  to  bo th  
b u s in e ss 'a n d  non -b usi ness  ow ne rs . We ha ve  fu r th e r  assumed an  av era ge I n te r e s t  
r a t e  of 8Z per ye ar  and  ha ve  c a lc u la te d  th i s  on th e  g ro ss  e s ti m a te d  lo an  val ue 
w it hou t p ro v id in g  fo r  d e c li n in g  b a la n ces . Thi s o vers ta te m en t sh oul d more  th an  

co mpe ns ate fo r any unders ta te m ent whic h wou ld r e s u l t  from a s l ig h t ly  h ig h e r per­
cen ta ge  o f  th e In ves tm en ts  bei ng  made th ro ug h lo a n s . We ass um ed th a t b u s in e ss  
d educ ti ons  wou ld be a t  a 48Z ta x  r a t e  and th a t p ers onal ded u c ti o n s  wo uld  be  a t 
an av era ge ta x  r a te  o f  30Z.  We th en  de ve lo pe d a co m po si te  ta x  r a t e  to  be  a p p li ed  
to  th e  co m po si te  in t e r e s t  dedu c ti o n . Thi s co m po si te  r a t e  o f 40Z ta k es  in to  
ac co unt our e s ti m ate  th a t th e r e  a re  s l ig h t ly  more lo ans made fo r  b u s in ess  pur­

po se s th an  fo r  pers o n a l pu rp oses . ( I f  th e  amount o f th e se  two c a te g o r ie s  of 
lo ans we re eq u a l,  th e  co m po si te  r a t e  would  be 39Z o r h a l f  way be tw ee n 30Z and  
48 Z. )

14
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ESTIMATED NET FINANCIAL EFFECTS ON THE U. S.  TREASURY

F ig ur e 7 shows a co m po si te  ta b le  of a l l  o f th e  ca se s  c a lc u la te d  fo r  i l l u s ­
t r a t i v e  purp ose s.  Thi s ta b le  c o n ta in s  th e ex tre me c a se s , and  shows th a t th e  
e f f e c t  on th e  T re as ury  may va ry  from a maximum n e t In c re a se  over  th e  f i r s t  fi v e  
y ea rs  of $1 47 .9  b i l l io n  to  a maximum n e t lo s s  of $3 8.0 b i l l i o n .  However , as  
no te d  e a r l i e r ,  we b e li ev e  th e  most l ik e ly  r e s u l t s  w il l f a l l  w it h in  th e  mid -ran ge
Im pa ct s o f 72 p a r t ic ip a t io n  fo r  e x i s t in g  bu lldl ngs /lO O Z fo r  new b u il d in g s , and
th a t  th e  eco nom ic m u l ti p l ie r  sh ou ld  be  bet we en 1 and  2.

A cc or di ngl y,  ou r e s ti m a te  o f th e  most pr obab le  Impact upon th e  Tre as ury
i s  th a t  th e re  w il l be  a ne t In c re a se  to  Tre as ur y re ve nu es  o f be tw ee n $1 9.5 b i l ­
li o n  and  $9 4.9 b i l l i o n .

More Im port an tl y  a t  t h i s  p a r t ic ip a t io n  r a te  th i s  p o li c y  w i l l  sa ve more  th an
4 .6 5  b i l l io n  b a r r e l s  of pe tr o le um  w it h in  th i s  f i r s t  f iv e  y e a rs ; an d th e se  sa vin gs
con ti nue  ye ar a f t e r  yea r w ithou t a d d i ti o n a l c o s t or re du ce d s ta n d a rd s  o f l i v in g .

To th e  Am erican  co ns um er s,  t h i s  re p re se n ts  a t o t a l  sav in gs  In  j u s t  th ese
f i r s t  fi v e  y ea rs  o f $75 b i l l i o n  I f  en er gy  c o s ts  av era ge $1 4. 83  per b a r r e l  (a  15%
an nua l in c re a se  from  th e  c u rre n t $1 1. 00  per  b a r r e l ) .

To th e  Am erican  economy, i t  re p re s e n ts  th e  e q u iv a le n t re d u c ti o n  of en er gy
im po rt  re quir em en ts  as  w ell  as  a s ig n i f i c a n t  s ta b le  emp loym ent b a s e .

15
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INTRODUCTION

This summarizes institutional and economic concepts that can effectively 
achieve energy efficient buildings throughout the nation. In addition, an 
action plan is outlined for launching needed field tests and demonstration 
projects. The report serves as a backdrop for the AIA’s current initiative 
to organize a national coalition of key industrial, financial, professional, 
and governmental institutions to provide leadership for carrying the plan for­ward.

This study is part of the American Institute of Architects’ research pro­
gram to develop ways for the design professions to contribute significantly to 
solving the energy problem.

The first report, "Energy and the Built Environment: A Gap in Current 
Strategies," (May, 1974), estimates the potential energy savings in building 
operations by 1990 to be the equivalent of 12.5 million barrels of petroleum 
per day. This is about equal to the projected supply capacity of energy to 
be produced from domestic oil, or domestic and Imported natural gas, or nuclear 
power, or coal. Later data have shown the estimated savings from buildings to 
be on the conservative side and the projected supply capacities from traditional 
energy sources to be optimistic, thus increasing the value of achieving a nation 
of energy efficient buildings as soon as possible.

The second report, "A Nation of Energy Efficient Buildings by 1990," 
(February, 1975), contains estimates showing that energy efficient buildings 
are economically feasible. In a period of projected capital shortages, invest­
ing in saving energy is much more cost effective for the nation than investments 
in producing energy for inefficient consumption in buildings. The report contains 
an initial outline of lnstltutional/admlnistrative structures which can make 
achievement of energy efficient buildings administratively feasible.

In addition to these reports, the ALA is developing a National Energy 
Efficient Buildings Act. This proposal outlines temporary tax incentives to 
aid in Immediate stimulation of energy efficiency pending longer term and more 
permanent institutional Innovations.

There is a growing acceptance of the idea that significant benefits would 
accrue to the nation if our building Inventory were made energy efficient. The 
technical capacity to achieve energy efficiency exists, but, unless significant 
institutional innovations can be developed, it will be many years before energy 
efficient buildings comprise a significant percentage of the nation's building 
Inventory, The key needs are for institutional structures and mechanisms which 
will:

(1) Provide economic incentives for front-end capital 
Investments to save energy.

(2) Provide economic incentives resulting in increased 
operating profits as energy savings Increase.



(3 ) In te g ra te  both  th e  desi gn  and management of  p ro c u ri n g , 
i n s t a l l i n g ,  and m a in ta in in g  th e  necess ary  comp onen ts 
of  en er gy  e f f i c i e n t  b u il d in g s  and  th e  con n ec ti o n  of  
su ch  b u il d in g s  to  t r a d i t i o n a l  backup c e n t r a li z e d  en er gy  
sy st em s.

(4 ) Devel op an  o v e ra l l  "d e li v e ry  sy st em " of eq uipm en t 
p ro d u ce rs , d esi gn  p ro f e s s io n a ls , i n s t a l l a t i o n  
c o n tr a c to rs , m ai nte na nce  cr ew s,  c e n t r a li z e d  en er gy  
p ro duce rs , f in a n c ie r s ,  and  go ve rn m en ta l e n t i t l e s .

(5 ) Agg rega te  a s u f f i c i e n t  m ar ket  fo r  th e  in d iv id u a l 
com ponents  o f in d iv id u a l en ergy  e f f i c i e n t  b u il d in g s  
so  th a t th e  d e li v e ry  sy stem  m en tio ne d above is  
ec ono m ic al ly  f e a s ib le  and  s e l f - s u s ta in in g .

(6) P o ssi b le  In c e n ti v e s  to  en co ur ag e ra p id  te c h n ic a l 
de ve lo pm en ts  as th i s  dyn am ic "new in d u s tr y "  
em erge s.

P re se n t te c h n ic a l de ve lo pm en t and dem onst ra ti on  prog rams do n o t e n v is io n  
p ro je c ts  o f s u f f i c ie n t  s c a le  to  me et th e  fo re go in g  need s . These  prog rams can , 
ho wev er , be  re l ie d  upon to  dev el op p ro to ty p e  b u il d in g s  which  w i l l  show th e  
r e s u l t s  o f ap p ly in g  c e r ta in  c o n se rv a ti o n  mechanisms  an d te c h n iq u e s . Th is  
re p o rt  ta k es  th ose  de ve lo pm en ts  as  a b a s is  upon wh ich  to  b u i ld .  Th us , w hil e  
some of th e p ro je c te d  sa v in g s  a re  s t i l l  In adequate ly  do cu men ted , th a t  gap sh ou ld  
be  f i l l e d  befo re  th e  f i r s t  p i l o t  p ro je c t pr op os ed  h e re in  re aches  th e  p o in t of  
a c tu a l im ple m en ta ti on . A ppro p ri a te  m o d if ic a ti o n s  to  th e  p la n  can be  in c o rp o r­
a te d  as  th ese  d a ta  become a v a i la b le .  P re sen t in d ic a ti o n s  a re  th a t  th e  e s ti m a te s  
us ed  fo r t h i s  re p o rt  w i l l  pr ov e to  be  c o n se rv a ti v e .

BASIC CONCEPTS
D is ti n c ti o n  Between Energy C onse rv a ti on  and Energy E ffi c ie n c y

A d i f f e r e n t i a t i o n  be tw ee n en er gy  co n se rv a ti o n  and  en er gy e f f ic ie n c y  i s  
c r i t i c a l  to  an a p p re c ia ti o n  o f th e sy st em s de ve lo pe d in  t h i s  r e p o r t .  Energy 
c o n se rv a ti o n , in  th e  t r a d i t i o n a l  se n s e , is  co nc ei ve d o f a s  an a b so lu te  
re d u c ti o n  in  en er gy  consu me d. Energ y e f f ic ie n c y , on th e  o th e r hand, is  
consi dere d  an  a b so lu te  re d u c ti o n  in  th e  co ns um pt ion o f en er gy which  i s  
d e ri v ed  from no nr en ew ab le  re s o u rc e s . Under  a co nce pt o f en er gy  e f f ic ie n c y , 
i t  i s  p o ss ib le  to  en jo y th e  p ro d u c ti v e  and  q u a l i ta t iv e  b e n e f it s  of  ener gy, 
w hil e  a t th e  same tim e re duc in g  demands upon th e  e a r t h 's  sca rc e  t r a d i t i o n a l  
en er gy  so u rc es , e .g . ,  o i l ,  g a s , c o a l . Em pha sis is  p la ced  upon  u t i l i z a t i o n  
of re ne w ab le  re so u rc e s , i . e . ,  th ose  wh ich  oc cu r as th e  r e s u l t  of  n a tu ra l 
phenomena such  as  s o la r ,  w in d, w at er  powe r, and ge oth er m al  a c t i v i t y .  Th us , 
th e  co nc ep t of  en ergy  e f f ic ie n c y  i s  consi dere d  s o c ia l ly ,  p o l i t i c a l l y ,  and 
eco nom ic ally  more b e n e f ic ia l th an  ad her en ce  to  nar ro w ly  defi n ed  en ergy  
c o n se rv a ti o n  s ta n d a rd s .

An En ergy  E f f ic ie n t B uild in g  Energ y System
The s ix  re q u ir e d  i n s t i t u t i o n a l  s t ru c tu re s  and  mecha nisms  m en tion ed  above 

ca n be  mos t e f f e c ti v e ly  ac hie ved  th ro ugh  a s p e c ia li z e d  en er gy  su bsy st em . Th is  
su bs ys te m  is  term ed  An En erg y E f f ic ie n t  B uild in g  Energ y Sys tem  o r ,  fo r  sh o rt  
r e fe re n c e , a B uild in g  Energy Sy ste m. The B uild in g  Energ y Syste m (BES ), in
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a d d it io n  to  b u il d in g s  th em se lv es,  w i l l  be  a ne tw or k of  s u p p li e r s  and  p ro d u c e rs , 
desi gn  p ro fe s s io n a ls , f in a n c ie r s , c o n tr a c to r s , hom eow ners, and  gove rnmen t 
a g en c ie s . Thi s sy ste m mus t not be  con fu se d w ith  a b u i ld in g 's  in te r n a l  en er gy  
sy st em s,  wh ich  a re  d is cu ssed  l a t e r  as  comp onen ts o f th e  b u i ld in g 's  In te g ra te d  
Energy Pac ka ge .

In  th i s  sy st em , wh ich  In c lu d es  th e  e n t i r e  l o g i s t i c  and  su p p o rt  d e li v e ry / 
m ar ke t sy stem  fo r Energy E f f ic ie n t  B u il d in g s , b u il d in g s  a re  re g a rd ed  as  p ro ­
ducers  as  w e ll  a s  consum ers  o f energ y . C e n tr a li z e d  e l e c t r i c a l ,  g a s , fu e l o i l ,  
and coal sy stem s w i l l  be drawn upon on ly  fo r r e s id u a l re q u ir e m e n ts , n o t g ro ss  
re q u ir e m e n ts . O n -s it e  p ro d u c ti o n  g e n e ra ll y  w i l l  be li m it e d  to  co n v ers io n  of  
n a tu r a l  en er gy  flo ws su ch  as  s o la r  and  win d.

In te g ra te d  En erg y Pa ck ages

The co m bin at io n  o f desi gn  an d c o n s tr u c ti o n  te chn iq ues and  en er gy equip ­
me nt which  ma kes a giv en  b u il d in g  en er gy  e f f i c i e n t  i s  term ed  In te g ra te d  Energ y 
Pa ck ag es  (I E P S ).  The IEP is  no t a fi x e d  c o l le c t io n  of  it em s , b u t r a th e r  a 
s e le c te d  ass o rt m en t o f p ra c ti c e s  and ha rd w ar e ta i lo r e d  to  ea ch  s p e c i f i c  b u il d ­
in g . IEPS w i l l  be  r e t r o f i t t e d  in to  e x is t in g  b u il d in g s  and  desi gned in to  new 
ones.  Both o p e ra ti o n a l and  n o n o p e ra ti o n a l comp onen ts a re  en v is a g e d , as  a re  
d esi g n  p r a c t i c e s ,  c o n tr o l eq uip m en t,  an d,  wh ere  f e a s ib l e ,  su ch  p r a c ti c e s  as  
en er gy  t r a n s f e r  be tw ee n v a ri o u s  b u il d in g s  w it h in  a g iv en  com plex o r lo c a le .

IEPS a re  to  be  de ve lo pe d th ro ugh an In d iv id u a l en er gy  a n a ly s is  pe rfor m ed  
on ea ch  b u il d in g  by q u a l i f ie d  en er gy s p e c i a l i s t s .

A B u il d in g  En erg y U t i l i t y
The o rg a n iz a ti o n a l e n t i ty  re s p o n s ib le  fo r  in te g ra ti n g  and  ma nagin g a l l  o f 

th e  comp onen ts o f th e  BES w i l l  be  th e  B uil d in g  Energ y U t i l i t y  (BEU) . The 
BEU is  co nce iv ed  o f as an e n tr e p re n e u r ia l p r iv a te  e n te rp r is e  v e n tu re ; ho wev er , 
i t  co uld  be  e f f e c t iv e ly  ope ra te d  as  a p u b li c a ll y  owned e n te rp r is e  as  w e ll .
Wh ile  t h i s  BEU could  be  la un ch ed  as  a d iv is io n  o r su b s id ia ry  o f an e x is t in g  
e l e c t r i c a l ,  g a s , or o th e r energ y-s upp ly  com pany, i t  a ls o  coul d be  a new v en tu re  
c a p i ta l i z e d  in  i t s  own r ig h t .

The u t i l i t y  co nce pt i s  emplo yed no t bec au se  o f p re s e n t e l e c t r i c a l  and  
n a tu ra l gas sy stem  ar ra ng em en ts  (w hich  a re  u su a ll y  o p e ra te d  as  some form of  
u t i l i t y ) ,  b u t bec au se  i t  w i l l  be b e n e f ic ia l  to  ha ve  a t e r r i t o r i a l  monopoly 
fo r e f f e c t iv e  In te g ra te d  man agem ent of th e  BES. A c lo s e r  an al og y to  th e  ty pe  
of u t i l i t y  d e sc ri b ed  i s  th e  te le phone  sy st em . The BEU w i l l  own an d m a in ta in  
eq uipm en t in s t a l l e d  w it h in  b u il d in g s , and w i l l  b u il d  i t s  m ai nt en an ce  and  
updating  c o s ts  in to  th e  r a te  s t r u c tu r e  wh ich  w i l l  be  c o n s tr u c te d  on  a 
b u il d in g -b y -b u il d in g  b a s is .
Jn <l l v ld u a l B u il d in g  R at e S tr u c tu re s

A ll  en er gy  c o s ts  charg eab le  to  a g iv en  b u il d in g  w i l l  be  b i l l e d  th ro ug h th e  
BEU. Th us , w h il e  e l e c t r i c  and ga s comp an ies  w i l l  con ti n u e  to  su pp ly  en er gy  
d i r e c t l y  to  b u il d in g  s i t e s ,  th ey  w i l l  b i l l  and re c e iv e  payment  from th e  BEU.
The BEU w i l l ,  in  tu rn , b i l l  fo r a l l  en er gy  c o s ts  to  th e  b u il d in g  owner o r 
occupan t.  The amount to  be  ch ar ged  w i l l  be  base d  upon a r a t e  e s ta b li s h e d  
fo r  ea ch  b u il d in g  equal  to  th e  c o s ts  of en er gy  had  th e re  be en  no  IEP i n s t a l l e d .  
Cos ts  w il l be  a co m po si te  o f im po rt ed  en er gy  c o s ts ,  m ai nt en an ce  c o s ts  no rm al ly  
bor ne by a b u il d in g  ow ner, and  d e p re c ia ti o n  c o s ts  on "n or m al " en er gy com ponents  
pa ck ag ed  w it h in  th e  b u il d in g .
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Each b u il d in g  owner w i l l  re c e iv e  an Imm edi ate  p a r t i c ip a t io n  d is co u n t 
equal  to  a t le a s t  10Z of th e  va lu e  of en er gy  sav in g s . Th ese sa v in gs  a re  
e st im ate d  to  be  up to  50% fo r  e x is t in g  b u il d in g s  and  up to  80Z fo r  new 
b u il d in g s . As soon as  th e BEU ha s re co up ed  i t s  In ves tm en t in  th a t p a r t ic ­
u la r  EIP (u su a ll y  from se ve n to  tw en ty -f iv e  y e a r s ) , th e  b u il d in g  owner w il l 
re c e iv e  a dra m ati c  re d u c ti o n  in  en er gy  b i l l s  of  as much as  45Z o r more.
The owner w il l re c e iv e  a fu r th e r  re d u c ti o n  a f t e r  th e  BEU ha s f u l l y  d e p re c ia te d  
th e  IEP . The pro ce dure  i s  an al ogous  to  a lo ng-t er m  le a se  purc hase  a rr an g e­
m en t. Rat es  of d e p re c ia ti o n  w i l l  be  c o n s is te n t w ith In te rn a l  Rev enue Code 
G u id e li n e s .

The BEU pays  fo r d esi g n  and i n s t a l l a t i o n  of  th e  IEP’ s ,  a l l  en er gy  im port s,  
m ai nt en an ce  of  IE P 's , and r e la te d  e x te rn a l com ponents  o f th e  sy st em , t e r r i t o r ­
i a l  p la n n in g , d e p re c ia ti o n  of  th e IE P’ s , and  g e n e ra l a d m in is tr a ti o n  and 
man agem ent c o s ts .

S p ec ia l eco nomic in c e n ti v e s  a re  s tr u c tu re d  to  en co ur ag e c a p i t a l  in v e s t­
me nts th a t w i l l  r e s u l t  in  sa vin g  ener gy . O pera ti ng  p r o f i t s ,  a s e p a ra te  
c a te go ry  of  re tu rn  fo r th e  BEU, become la rg e r  as en er gy  sa v in gs  in c re a se ; 
a t th e  same tim e, en er gy  c o s ts  fo r th e  b u il d in g  owner  d e c li n e  as  en er gy  sa v in gs 
in c re a se . Th us , bo th  th e  s e l l e r  and  th e bu ye r ha ve  in c e n ti v e s  to  sa ve  r a th e r  
th an  to  s e l l  o r to  consume en er gy  deri ved  from  no nr en ew ab le  so u rc es .

A N a ti o n a l C o a li ti o n
Ma jor  i n s t i t u t i o n a l  in n o v a ti o n s  a re  not e a s il y  a ch ie ved . A N ati ona l 

C o a li ti o n  i s  env is io ned  as th e  in st ru m en t fo r p ro v id in g  th e  su s ta in e d  
le a d e rsh ip  n ecessa ry  to  s ti m u la te  a c t io n . This  c o a l i t io n  w i l l  be  co mpr ised  
o f r e p re s e n ta ti v e s  of  key i n s t i t u t i o n s  which  have  an I n te r e s t  in  see in g  th e  
prog ram undert aken , and  which  c o l le c t iv e ly  ha ve  th e  c a p a c it y  to  form  th e  
nucle us to  la unc h a B uild in g  En erg y Sy ste m.  The Am erican  I n s t i t u t e  of  
A rc h it e c ts  i s  in v it in g  in te re s te d  p a r t i e s  to  jo in  in  o rg an iz in g  t h i s  c o a l i­
t io n  as th e f i r s t  s te p  of th e  fo ll ow in g  a c ti o n  p la n ,

THE DEMONSTRATION PROGRAM PLAN
A dem onst ra ti on  pro gram  i s  th e  pr op os ed  means fo r  devel op in g  f in a l  opera ­

t io n a l  pro ce dur es  and  f i e ld  t e s t s  wh ich  w il l dete rm in e th e  f e a s i b i l i t y  o f th e  
c o n ce p ts . The dem onst ra ti on  prog ram w il l c o n s is t o f (1 ) a number of  in d iv id ­
u a l dem onst ra ti on  p ro je c ts  (fr om  one to  n in e ) ; (2 ) a n a ti o n a l c o a l i t io n  to  
p ro v id e  o v e ra ll  le a d e rsh ip , c o o rd in a ti o n , a s s is ta n c e  and  e v a lu a ti o n ; (3)  an 
o r ie n ta t io n  p ro je c t to  dev el op a ne tw or k of in fo rm ed  le a d e rs  th ro ughout th e  
n a ti o n  wh ich  i s  ca pab le  of la unch in g  s im il a r  prog rams  w it h in  lo c a l  co mmun iti es . 
D e ta il ed  p ro cedura l man ua ls  w i l l  be  a pro duct  of th e  d em onst ra ti on  p ro je c ts .

Each dem onst ra ti on  p ro je c t w i l l  be  a t e r r i t o r y  co n ta in in g  a t  le a s t  
10 ,0 00  b u il d in g s  wh ich  w i l l  be in clu ded  w it h in  th e  d em onst ra ti on  a n a ly s is .
Th ese b u il d in g s  w i l l  r e f l e c t  a v a r ie ty  o f  fu n c ti o n s , s i z e s ,  and  c o n s tr u c ti o n  
ty p e s . The dem onst ra ti on  p la n en v is io n s  c o n v ert in g  a t l e a s t  2, 00 0 o f th e  b u il d  
in gs to  en er gy  e f f ic ie n c y  in  an nual  b lo cks of a t l e a s t  500.

A p i lo t  p ro je c t sh ou ld  be s ta r te d  in  1977 w ith  any  a d d it io n a l de m on st ra ­
ti o n  p ro je c ts  fo ll ow in g by a la g  o f a t le a s t  s e v e ra l m on th s.  This  w i l l  m in i­
mize th e  li k e li h o o d  of re p e a ti n g  i n i t i a l  e r ro r s  and  w i l l  a ls o  c a p i t a l i z e  upon 
ex p eri en ces  ga ined  in  th e  p i lo t  p ro je c ts .
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The Im plementa tion  plan  co ve rs  e ig h ty -f o u r  months and Is  d iv id ed  In to 
th re e basi c  ov er la pp in g ph as es :

Phase  I:  O rg an iz at io n and Sta rt  Up (months 1- 18 )
1. A cti vate  Nat io nal  C oa li ti on
2. Ac qu ire  de m on stra tion  p roje ct in i t ia t o r s  aud sp on so rs

Phase II : Pro je ct  Op er at ion  (months 9- 78 )
1.  Each De mo nstra tio n Pro je ct

a . Pro je ct  organ iz ati on
b . T e r r it o r ia l plan  and IEP de si gn
c . Procurement syste ms and acti on s
d. Op er at ion  and maintenanc e

2. Program le ad ersh ip , co ord in ati on , ev a lu a ti o n , and o v e ra ll 
a ss is ta n c e

3.  Nat io nal  o r ie n ta ti o n /t r a in in g  program 

Phase I I I :  Wrap-Up
1.  Is su e f in a l  do cume ntation  and ev a lu ati on s
2. Com plete na ti on a l d is se m in at io n  s tr a te g ie s

The pl an  i s  st ru ct ure d to  perm it any s ta te  or even a lo c a l community to 
tak e th e in i t ia t iv e  and lau nch a de mon str at ion p ro je c t.  Of course , th e fe d era l 
government co uld assume a le ader sh ip  r o le  as  w e ll . No new nati on a l le g is la t io n  
i s  re qu ired  to  lau nch th e program.

A lo c a l or s ta te  B uild in g Energy U t il i ty  (BEU) can be  c a p it a li z e d  in  a 
v a r ie ty  o f way s. The key a lt e r n a ti v e s  ar e d is cu ss ed  in  th e rep ort,  al on g w ith 
pr el im in ar y d e ta il ed  twe nty  ye ar  fi n a n c ia l p ro je cti on s fo r  a p il o t  proje ct 
assumed to  be gi n in  1977 . A number o f in d iv id u al b u ild in g  acco un t i l lu s t r a ­
ti o n s ar e a ls o  de ve lope d.

These est im ate s are bas ed upon th e fo ll ow in g  key as su m pt ions :
a)  The BEU " c a p it a l” w i l l  be  pr ov ided  on a b a s is  equiv al en t 

to  eq uity c a p it a l.
b) B ui ld in g owners w i l l  r ece iv e  an imm ediate in cen ti v e  to 

p ar ti c ip a te  by be in g gu ar an teed  a re duct io n in  th e ir  
energ y c o sts  eq ua l to  10Z o f th e ir  non parti c ip ati ng main­
ten ance and d ep recia ti on  c o st s  pl us  10Z of th e sa vi ngs  in  
energ y im po rt s.

c)  a 4Z cash re tu rn  per ye ar  w i l l  be al lowed  in v esto rs  pl us 
an ad d it io n al op er at in g p r o f it  of 10Z of a c tu a l sa vi ngs  
r ea li ze d .

d) Cash flo w ge ne ra ted by th e BES not re qu ired  to  pay th es e 
in cen ti ves  or ca sh  op er at in g c o st s  w i l l  be rein vest ed  in 
th e syste m.

e)  The i n i t i a l  2, 00 0 b u il d in gs w il l be co nv er te d to  energy 
e ff ic ie n c y  in  four  ann ual  inc re men ts  of  500 b u il d in gs 
per ye ar  be gi nn in g in  1977 .
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f)  Avera ge c o s ts  o f Im po rte d en er gy  ( e l e c t r i c i t y ,  n a tu ra l g a s , 
e t c . )  w il l in c re a se  by 15Z per year  from  1978 to  1983 , th en  
10Z per year u n t i l  19 88 , and  4Z per  y ear th e r e a f te r  to  th e  
tw e n ti e th  y e a r .

g)  Av era ge c o s ts  of m ain te nance , a d m in is tr a ti o n , and  c o n s tr u c ­
ti o n  w i l l  in c re a se  by 6Z per  year from 1978 to  1983 and  4Z 
th e r e a f t e r .

The o v e ra ll  tw en ty  y ear pe rfor m an ce  of su ch  a p i l o t  p ro je c t i s  simima rize d 
in  F ig u re  1.

Con clus  ion

Tlie re p o r t concl ude s th a t th e  f e a s i b i l i t y  of  th e  prog ram w a rr a n ts  ii nned la te  
o rg a n iz a ti o n  of  th e  n a ti o n a l c o a l i t io n  and  la unch in g of  on e o r more  de m on st ra ­
ti o n  p r o je c t s .  S u b s ta n ti a l in c e n ti v e s  and  adv an ta ges  w i l l  acc ru e  to b u il d in g  
ow ne rs , in v e s to rs  and o p e ra to rs  o f th e  BEU, s u p p li e r s , p r o f e s s io n a ls , and 
o th e rs  who co m pr ise th e  B uil d in g  En erg y Sy stem s.

The b e n e f it s  to  th e  n a ti o n  w i l l  be ev en  g re a te r .  They go beyond  th e  
en er gy  q u est io n  i t s e l f ,  and d e a l w it h  eco nom ic and i n s t i t u t i o n a l  In novati ons  
wh ich  may serv e  our eco nom ic and p o l i t i c a l  sy stem s w e ll  as th ey  se ek  to  
a d ju s t to  an in c re a s in g  s c a r c i ty  of  no nr en ew ab le  re s o u rc e s . The app ro ac he s 
suggeste d  here  seem  b e t t e r  f i t t e d  to  a f r e e  so c ie ty  th an  e i th e r  r a ti o n in g  by 
go ve rn m en ta l a l lo c a t io n  or p ro h ib i ti v e  p r ic in g — th e  ma jor  a l t e r n a t iv e s  now 
dom in at in g th e  co nt em po ra ry  m ark etp la ce  o f id e a s .

T h e re fo re , re sp o n s ib le  le a d e rs  in  bo th  governm ent and in d u s tr y  a re  ur ge d 
to  jo in  th e  Am erican  I n s t i t u t e  of A rc h it e c ts  in  fo rg in g  ah ea d to  convert  th e 
co nce p ts  in to  r e a l i t i e s .
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r ig u k l  i :  M b i tn  :< i a iu s  A ri r- n i w

SELECTED FINANCIAL PERFORMANCE AND STATUS

Cas h r e s e r v e s
U n d e p re c ia te d  bo ok  v a lu e  o f i n i t i a l  IE P 's  
U n d e p re c ia te d  bo ok  v a lu e  of re in v e s tm e n t

I n i t i a l  p a id  in  c a p i t a l / s t o c k  o u ts ta n d in g  
(1 .7 7 3  m i l l i o n  s h a r e s  (d $1 00 )

( m i l l i o n s )  ( m i l l i o n s )

$ 19 .2 87  
7 2 .4 55

394.7 59 $486 .5 01

$177 ,3 00

B u il d in g  ow ne r e q u i ty
O r ig in a l  IE P’s  $11 ,1 24
R e in v es tm e n t 24 .4 0 2

U npai d  b a la n c e  on  lo a n s  to  m o rt g ag e  
I E P 's  from  new b u i ld in g s

O r ig in a l  IE P 's  6 .5 1 3
R e in v es tm e n t 4 2 .2 3 1 _______ 48 .7 44

R e ta in e d  e q u i ty  from  r e s i d u a l  c a sh  fl ow

35.5 26

$224 .9 31  $486 .5 01

( d o l l a r s )  ( d o l l a r s )
P er s h a r e  bo ok v a lu e ,  Y ea r 1 $100 .0 0
P e r s h a r e  book v a lu e , Y ea r 20 22 7 .0 0
D iv id e n d s  p a id ,  p e r  s h a r e

E a rn in g s  p e r  s h a r e  in  y e a r 20

5 6 .0 0

O p e ra ti n g  p r o f i t $ 3 .0 0
O p e ra ti n g  s u r p lu s 2 2 .4 3 2 5 .4 3

R e tu rn  on  s h a r e h o ld e r  in v e s tm e n t b ase d  on
d iv id e n d s  p lu s  in c r e a s e  in bo ok v a lu e

A nn ua l 9.0 5%
Compounded 5.2 9%

NUMBER OF BUILDINGS IN SYSTEM ORIGINAL INVESTMENT REINVESTMENT TOTAL

C la s s  A 1 ,0 00 1 ,4 0 0 2 ,4 0 0
"  B 472 64 4 1 ,1 16
"  C 472 58 8 1 ,0 6 0
"  D 36 56 92
"  E 16 - 0 - 16
"  F 4 - 0 - 4

T o ta l B u il d in g s 2 ,0 0 0 2J5 88 4 ,6 8 8
T o ta l S quar e F e e t 20M 24M 44M

ENERGY SAVINGS
,1 2C um ula ti on  from  y e a r  1 th ro u g h  y e a r  20 : BTU's  3 9 .2  X 10 J

E q u iv a le n t b a r r e l s  p e tr o le u m  6 .7 5  m i l l i o n
In  y e a r  21 an d a n n u a ll y  t h e r e a f t e r  .

on  J u s t  th e s e  4 ,6 8 8  b u i l d in g s :  BTU's  2 .5  X 101

E q u iv a le n t b a r r e l s  p e tr o le u m  ,6 0  m i l l i o n

C a p i ta l  In v es tm en t in  y e a r  3 r e q u i r e d  to  b u i l d  c e n t r a l i z e d  sy ste m s  a d e q u a te  to  
g e n e ra te  th e  am ou nt  o f  en e rg y  sav e d :

A ll  E l e c t r i c i t y  $2 10  m i l l i o n  
A ll  Gas 43  m i l l i o n

G a s /E le c . m ix  c u r r e n t ly  u sed  i n  b u i ld in g s  10 5 m i l l i o n
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About  the Co unc il
The  Natio nal Adv isor y Council  on Research in Ener gy Conservation provides a foca l point for the prom otion of  effective 

national programs of  energy conservation research. Organized in December of  1974, the Co un cil  is an outgrowth of  several 
studies and a survey conducted by the American  Institu te o f Arch itects which  demonstrated the need for such a forum.  The 
Adv isor y Council' s approach to conservation  emphasizes achieving greater energy effi ciency  through techno logical and 
insti tuti onal advances rather than through a resort to pr ice manip ulatio n o r energy rationing.

The Co un cil ’s annual reports develop needed conceptual frameworks for analy zing  the overall status of, new directions in, 
and funding levels for a balanced, comprehensive program of  energy conservation research on the national level.

Occasional white papers and special reports on specific  topics are also issued, often in response to special requests.
The  Council  also provides a forum  for the informal exchange of  ideas and viewpoints between the private and publ ic 

sectors.
While insti tuti onal support is provided  by  the Amer ican Institute  o f Arch itects, the Adv isor y Co unc il is a ful ly 

independent body which retains its own executive secretariat and research sta ff support through  a c ontract wit h Charles  W. 
Willia ms, Inc ., of  Ale xand ria, Virg inia . Members o f the Adv isor y Council , their instit ution s, and nonmember supporters prov ide 
finan cial support for the C ounc il’s work.

Representat ives of  appropriate federal agencies serve as liaison  members in order to facilitate cooperative  and 
complementary relationships.

Statements and publ ications issued by  the Adv isor y Council  reflect the views of  the members and do not necessarily 
represent the pos itions  o f the inst itutions w ith whi ch they are affili ated.

Inqu iries regarding the Cou nc il and its  act ivities should be directed to:

The  National Adv isor y Coun cil 
on Research in Ener gy Conservation

c/o Charles  W. Williams, Inc.
801 North  Pi tt Street 

Ale xan dria , V irg inia 22 314
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FORE WO RD

This First annual report is the ini tia l public  statement o f the Nationa l Adv iso ry  Co uncil on Research in Energy 
Conservation . As the research leading to  this repor t was beginning, there was a limi ted  appreciat ion o f the long 
range significance of  energy conservation in resolving the nat ion ’s energy problems.  Co nse rva tion  was 
generally discussed in the context o f gasoline rat ion ing, lowered  thermostats , and shutdowns o f indust rial  
opera tions in order to prevent immediate fuel shortages.

In  revie win g the past year, we are encouraged by developments wh ich signal the emergence o f new attitudes. 
As this report  ind icates, the federal government is now more cognizant o f the im portance o f energy conserva­
tion . In  addit ion , p riva te ef for ts l ike  our own have begun to promote conserva tion  programs as an integral part 
of  national energy po licy. However , wh ile conservation has achieved a higher pr iorit y,  present research 
policies con tinue to overemphasize technical developments in supply-oriented  strategies. A recent  analysis 
conducted by the Congress ional Of fice o f Tech nology  Assessment indicates that energy conservat ion repre ­
sents an equa lly val id investment in terms o f budget p riorities  and of fers near-te rm payoffs. Th is is our belie f.

A comprehensive, unbiased view of  energy conservation research and ac tiv ities is the objec tive  o f this  
report.  Ke y factors include:

(1) Concepts o f conserva tion  which do  not requ ire a reduced standard o f liv ing  or  diminished  qua lity  o f 
life .

(2) An overall framework for  evaluating the dynamics o f natio nal energy policies .
(3) Integrated views of  present energy supp ly/demand forecasts and o f present conservation research 

activ itie s.
(4) A  comprehensive fram ework fo r balanced na tiona l research programs.
(5) In itial  suggestions for app ropr iate funding levels  and for the com position  of  a balanced natio nal 

program fo r energy conservation research.
(6) A speci fic framework for  a national p rogram o f research on energy conservation in the buil t env iron­

ment.

It  is our sincere hope that pub lic and private  off icials  concerned wi th energy po licy w ill  evaluate ou r 
suggestions ca reful ly and w ill  take app ropr iate actions whereve r possible. We also hope that our fellow  citizens 
will famil iari ze themselves w ith the oppor tun ities and benefits  associated wi th such a comprehensive program. 
An  info rmed const ituency  is essential to  create the support which our  leaders will  requ ire if  the nation is to  
realize the potent ial in energy conserva tion .

Chairman

December. 1975
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E XE C U T IV E  SU MMAR Y

The Nationa l Advisory  Cou nci l on Research in Energ y 
Conservation has prepared this study  as its first annual 
report. Organized in December of  1974, the Advis ory 
Council  is a private-sector forum established for the purpose 
of  promoting an effective national program of  energy 
conservation research. Beginning with this report, and 
through future reports and activities , the Adv isor y Cou ncil  
hopes to develop workable bluepr ints for transforming 
energy conservation into an actual, as opposed to a 
rheto rical, component o f national energy polic y.

This report clearly shows that energy conservat ion 
sho uld  become one cornersto ne o f a comprehensive  energy 
po licy, but that present national activ ities do  not give 
conservat ion the pri or ity  which it sho uld  and must have. As 
the report points out , delay in undertaking and funding 
energy conservation research will reduce the nati on’s fle xi­
bil ity  in dealing with future energy problems. Without a 
reorientat ion of  energy priorities , the op portuni ty to shape a 
more favorable and secure energy future may be irretrievably 
lost.

High lights  o f the re port’s key features and points are:
• a concept of  energy conservation which stresses 

energy eff iciency  instead of  a reduced standard o f liv ing 
or diminished qual ity of  life;

• a role for energy conservation as a comple ­
mentary strategy to increasing the supply  of  fuels;

• overall frameworks for strateg ically evaluating 
the dynamics o f national energy p olicie s;

• integrated views o f:
(1 ) present supply/demand for eca sts-
(2 ) vary ing estimates of  the conservation  po­

tential in di fferent sectors o f the ec on om y-
(3 ) present energy conservation  research (with 

concentrat ion on the federal government’s R& D 
effort s);
• a rationale for devoting  prio rity  attention to 

energy conservation in the buil t environment;
• a comprehensive framework for a balanced, 

national research program in energy conservation;
• initial suggestions as to appropriate fundin g 

levels and the general comp ositio n of  such a research 
program.
Energ y conservation  can be viewed from a number of 

perspectives. As  defined in t his report it means the reduction 
of  demand for energy from nonrenewable resources. This 
concept entails:

• reducing demand on large-scale, centralized 
generation and distribution  systems;

• increasing the effic ienc y of energy consuming 
systems, and;

• increasing reliance on small , on-site or end-use 
conversion systems and nondepletable energy sources 
(suc h as solar).

Drawing  on this defin ition , the source of  energy may be 
more important from a conservation  standpoint than the 
amount of  energy which is consumed in a particular 
situation.

Jus t as energy conservation can be defined in various 
ways, it can be acheived through  a variety of  strategies. A 
major focus of  the report is the achievement of  greater 
energy efficien cy through  technolo gical and institutio nal 
changes. Alth ough a leaner and more eff icient energy system 
will also require altit udin al and life-style adjustments, these 
factors have not been extens ively considered in this report. 
While some life-style changes may be both desirable and 
beneficia l, the report stresses that forced conservation either 
through pric ing or regulation is undesirable and unnecessary.

Special  attention is devoted to energy conservation in 
the built environment. Thi s area of  concentration was chosen 
because it is sti ll grossly neglected despite the fact that it 
offers one of  the largest, near-term conservation payoffs. As  
detailed in the ful l report, energy conservation in the built 
environment  is more ful ly consistent  with the most desirable 
energy strate gy- one characterized by increased reliance on 
renewable resources, diver sity of  input capabilities, min imiza ­
tion of  pol lution,  and improved system e ffic iencies-th an are 
many other alternatives for conservation  which are currently 
receiving prio rity  attention.

Conservation in the built environment is examined in the 
broader conte xt of  ongoing and planned conservation re­
search. Because the federal government appears like ly to play  
a dominant role in conservation research and development 
for the foreseeable future, federal programs and research 
projects are most carefully scrut inized . The report seeks to 
iden tify major research gaps and suggests corrective action. 
Included in this analysis are suggestions as to an appropriate 
framework for structuring  a national research program for 
energy conservation in the buil t environment and recom­
mended fu ndin g levels for the program outlined.

The report’s general conc lusion s may be summarized as 
follows:

• No suffi cient  national strategy or plan (in clu d­
ing provis ions for needed research and development) for 
achievin g energy conservation  exists.

• Present plans, which address only  one aspect of 
the energy problem , depend upon a strategy of  refil ling 
suppl y lines through further exp loitation of  fossil fuels 
and rely ing upon nuclear energy as a replacement prior 
to the exhaustion of  nonrenewable resources.

• Present energy polic ies place conservation in an 
undesirable cont ext o f having a negative effect upon 
indiv idual quality of  life.

• The  need for effective energy conservation is 
real, urgent, and o f long-term duration.



• Alth ough energy conservation is supposed to  be 
a major component of  national energy strategy, present 
and proposed funding levels belie the reality

• I f  such  an imbalance continues, it will probably  
cause the nation to miss capturing most o f the conserva­
tion potential for at least two decades.

• The conservation potentia ls associated with  the 
built environment are suffi cient  to close the projected 
energy supply gap over the next three decades; however, 
there are severe doubts that present policies will capture 
that o ppo rtun ity.
In order to remedy the shortcomings associated with the 

present approach to energy conservation, the Advisory  
Co unc il recommends:

• that the federal government declare a high 
prio rity  national program to achieve a nation of  energy 
effic ient build ings as the basis of  a dram atica lly 
expanded research and development program;

• that a national energy conservation strategy be 
developed based upon forecasted advances in knowledge 
and technical capa bilities which could be achieved with a 
high prio rity  research and development program;

• that fund ing for energy conservation should be

rapid ly increased to appr oxim ately $30 0 mil lion  per 
year —about 1 percent of  the value of  poten tial annual 
savings to be derived from conservation measures;

• that, of  the total fun ding recommended, $170 
mill ion per year be designated for the bu ilt environm ent;

• that achivement of  energy conservation should 
be regarded as a complex innov ationa l problem and that 
a comprehensive innovation strategy should be de­
veloped to replace the present concentration on small- 
scale demonstration projects.
These recommendations reflect the belie f that the 

technology necessary to achieve substantial  energy savings is 
presently available in most cases. In  the short term, atti- 
tudina l and inst itutional problems must be identi fied and 
overcome if  energy conservation  techn ology  is to be dis­
seminated throughout the econ omy . In addi tion, a com­
prehensive research and development program must be 
initia ted to develop second generation technologies and new 
strategies for implementing energy conservation over the long­
term. By acting now where possible and by planni ng for the 
future , the nation can capture the potential of  energy 
conservation  and ease the trans ition to an era of new 
demands upon our energy resources.
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C H A P TER  I : IN TR O D U CTI O N

BACKG RO U N D
Dur ing the last quarter century, the United States has 

moved from  a positio n of  an exporter to an importer of  
progressively growing amo unts o f energy.

Beginning in 1970, domestic produ ction of  energy 
actually declined for the first time. Th is dram atically  
widened the already increasing  gap between consump tion 
and domest ic production  (see Figure  1-1). Since  the early 
1950’s this gap has been primar ily filled by importing 
petroleum.

FIGURE 1-1: U. S. ENERGY PRODUCTION AND CONSUMPTION

Source: Fo rd Fo un da tio n,  
Exp lo ring  Energy Choices: A

Prelimina ry Rep ort o f the Energy 
Po licy Pro fit  o f  the Fo rd Fou nd at ion , 1974

A number of  long-evolving factors combined to prod uce 
the situat ion. Even through  the 1960's, the price of  energy 
relative to other products declined, so that energy continued 
to be a bargain and consumption was stimulated. At  the same 
time, new public po licy decisions during the latter 1960’s 
based on econom ic and environmenta l considerations slowed 
the growth in production and processing of  domestic fuels. 
Without comple mentary polic ies aimed at limiting co nsump­
tion and developing  alternate, cleaner sources of  en ergy, the

United States relied more and more upon importing foreign 
energy fuels.

With the impos ition of  the oil  embargo by the Arab 
states in the winter of  1973 -197 4, what had been a future 
problem suddenly became an immediate one. The overlooke d 
gap between domestic consumptio n and prod uction became 
painful ly apparent to both pol icy makers and consumers. 
Even tual ly, the oil tap was turned on again and the crisis 
atmosphere eased, but in the interim the fourfol d increase in 
the price of oil  by the O PE C nation s had created a new set o f 
problems. Fue ls to meet America 's growing  appetite were 
again available, but the price seemed prohibitive . Alm ost  
overnight, the era o f  cheap and abundant energy had come to 
an end.

In itia lly , government leaders called for achievin g energy 
independence by 1980. Alth oug h volu ntary  action  to 
conserve energy was encouraged, legislative and research 
proposals concentrated heav ily upon increasing domestic 
energy produ ction with related price increases to force 
reduced consumption.

It  soon became clear, however, that energy inde­
pendence with in this c entury  would not be achieved. A  range 
of  new technologies will  be required and there arc un­
desirable econom ic and environmental costs. Estimates of  
U.S . exploitable fossil fuel sources have also been revised 
downward.  Thu s, even if  the United States can dramat ically 
increase its energy conservation and produ ction of  fuels from 
tradit ional sources, unless alternative sources of  energy can 
be developed, the exhaustion of  nonrenewable resources will 
finally  force a decline of  our energy budget. Fo r some 
analysts , nuclear energy seems to hold the promise for the 
future , but to others, nuclear energy is a “ Faustian” bargain. 
Thus, energy must be both a long-range and an international 
prob lem fo r U.S. po licy .

More and more individuals  have come to see that a 
comprehensive effort to reduce the growth rale of  energy 
consumption has to accompany effo rts to increase energy 
produ ction.  Some have proposed a new “conservation  eth ic" 
which would stress restrained cons umption, environmental 
protect ion and, wherever possible,  the utiliz ation of renew­
able energy sources.

Although a new awareness of the need for a more 
intelligen t use of  energy has been partia lly created, there has 
been little real progress in elim inatin g energy waste or 
developing  alternate sources o f energy  (e xcep t nuclear).

Thu s far both governmental and industr ial leaders have 
searched in vain for programs that can achieve the degree of  
energy conservation  suffic ient to reduce demand compatib le 
with realistic suppl y capabilit ies. Much greater percentages o f 
the conservation potential must be achieved than present 
programs will yield . A long-term, high pri orit y, balanced 
national research program to achieve energy conservation is
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already a matter of  urgent need. T his need will become more 
acute as we move through the 1980’s and 1990’s.

Research effort s require long lead times. The  nation is 
already behind schedule on this important research agenda. 
Ac tio n to operationalize energy conservat ion strategies c on­
tinues to lag.

The foll owing  chapters will show  h ow im port ant it is to 
place a high pri ori ty upon conservat ion as a cornerstone o f  
our  nat ional energy p olicy.

D EF IN IT IO N  OF E N ER G Y  C O N SE RV A TI O N
Energy conservation is used in many contexts but 

usual ly means some form of  consc ious action designed to 
reduce the consumption of  energy derived from nonrenew- 
able resources.

Some proposed energy conservation ideas require actions 
which impose penalties upon our standards o f living  or 
comf ort, our qual ity of  life , econom ic development and 
well-being, and our freedom of  action . Exam ples are high 
prices on gasoline to limit consumption or outright  rationing. 
Other contemplated actions  are mandato ry temperature 
cont rols in buildings. These are, to be sure,wa ys to achieve 
energy conservation. But these are not the tact ics which  this 
Council  seeks to promote.

Also  included under the above def inition  of  energy 
conservation would be such efforts as developing capability 
for large-scale centralized electrical plants to convert solar 
energy. Nuclear fusion, which  can produce more usable fuel 
than the raw material fuel it consumes, is another current 
concept for conserving nonrenewable resource based energy. 
But once again, these are not the forms of  conservation 
falling within the purview of  this Cou nci l.

Ener gy conservation , as used by the Cou nc il, will mean 
the reduc tion o f  demand fo r energy fro m nonrenewable 
resources. It  will also mean the reduction o f  demand on 
large-scale centralized  generation and  dis trib utio n systems 
that might use any energy raw materials. Moreover, it is 
redu ction  o f dem and which comes a bout from  increasing the 
eff iciency  o f the operations  o f  ou r energy consuming 
systems. Smal l scale on-site or  end-use conversion and 
nondepletable energy (such  as sola r) are inc luded as energy 
conservatio n measures.

Conservation is not to be advocated just for conserva­
tion ’s sake. There  may be areas in  which  the utmost technical 
effic iency  must be waived because o f economic, polit ical , or 
social nonfe asibili ty. We believe that these less repressive 
opportunities  should be ful ly exploited  ahead of  “pani c’’ 
measures which, in the light of  subsequent events, wi ll be 
seen to have created unnecessary hardships.

Thi s rather general def inition  will  take on more spe­
cif ici ty as the reader moves through the following chapters.

T H E  FO CU S O F TH IS  R EP O R T
Clea rly,  the scope o f energy conservation even as defined 

above covers many complex phases o f our economy, crosses

all types o f inst itutions, and affects all facets of  life. 
Acc ord ing ly, Council  reports concentrate upon specific  areas 
for more detailed treatment. Th is report will deal with the 
area of energy conservation in the built environment. The
term “bu ilt environment”  is broad ly defined. It includes the 
design, construc tion , and operation of  build ings and the 
spatial relation ships of  build ings and various functions . The 
way in which the built environment evolves affects where 
and how we live, work and play,  how we must travel, and 
many dimensions of  the quan tity and type of energy which 
we must consume.

CO N CLU SI O N S AND RE CO M M EN DA TI ONS
The key conclusions stemming from the follow ing 

chapters can be summarized as follows:
(1 ) There is presently no su fficient national strategy 

or plan (inc lud ing  needed research and development) for 
achieving energy conservation.

(2 ) Our basic operational national energy strategy is 
to refil l the energy supply lines by further exploitat ion 
of  fossil fuels and rely  upon nuclear energy to be the 
replacement before these nonrenewable resources are 
exhausted. Solar energy, as a renewable resource, appears 
as a major source for further development.

(3 ) The  need for energy conservation is real, urgent, 
and of  long-term duratio n. Projected energy supply  
deficiencies  over the next three decades are of  such 
magnitude as to require either drastic measures to c urtail  
consumption or such substantial imports as to cause 
serious econom ic problems for the entire United States 
econo my and for every citizen. These impacts can, 
however, be avoided if  we develop and sustain a high 
priorit y, effective natio nal program of  energy conserva­
tion unt il a renewable energy source is developed.

(4 ) Although energy conservation is supposed to be 
a major component of  the nation 's energy strategy, 
proposed funding  levels belie the reality. The federal 
budget foi FY 1976  continues to relegate conservation 
research to a relatively meaningless position . If  this 
imbalance continues it will lik ely  cause the nation to 
miss most of  the co nservat ion potential for at least two 
decades.

(5 ) Many present energy policie s place energy con­
servation into the conte xt of  undesirable and unneces­
sarily onerous tacti cs which have negative effects upon 
indiv idual qual ity o f lif e.

(6 ) The  conservation potentials associated w ith the 
buil t environment  are more than adequate to close the 
projected supply gap for the next three decades, but 
there are severe doubts that present pol icies will  capture 
this o ppo rtunity.
It is enti rely possible for the nation to correct the 

current deficiencies  in energy polic ies and to develop a 
comprehensive approach for effective achievements o f energy 
conservation  which:

2
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(a ) is in the interest of  both individuals and 
natio n,

(b ) is adequate to solve the projected supply  
gaps, and

(c ) wil l place our nation’s energy system onto a 
more desirable long-range pathway.

The key recommen dations for how to begin are:
(1 ) The  federal government should declare a high 

priority  natio nal program to achieve a nation of  energy 
efficie nt build ings. Th is program should become the 
basis for a dram atica lly extended research and develop­
ment program which is  ou tlined in Chapter V.

(2 ) A  national energy conservation  strategy should 
be developed which i s based upon forecasted advances in 
knowledge and techn ical capabi lities which could  be 
achieved with a high prio rity  research and development 
effort .

(3 ) Fun din g for energy conservation should be 
rapidly  increased to about 1% of  the value of the 
potentia l annual savings. Th is funding will approxi mate 
$300 mill ion per year. O f this  total, we recommend in

Chapter V  that $17 0 million be designated for the built  
environment . Th is percentage approach is admittedly 
derived in a rather arbitrary manner. However, in 
reasonably new areas of research it is dif ficu lt to use a 
“ bottom-up” approach. We would  point out that if  this 
amount were expended each year for fifteen years with 
no returns (obv ious ly there would be some immediate 
returns) and the estimated savings shown in Chapter II I 
began in the 16th year, the total fifteen year outlay  
would be recouped with in the sixtee nth year. In addi­
tion , actual allocat ions would  be based only upon firm 
project proposals.

(4 ) Achievement of energy conservation should be 
regarded as a complex innovat ional problem . Present 
conce ntration  on small-scale demonstration  projects 
(espe cially  in the buil t enviro nment ) is neither an 
adequate nor effective mechanism for achievin g such 
innovation. A  comprehensive “ innovatio n strategy”  
should be developed. Th is strategy wi ll require sub­
stant ially more knowledge which  well-funded and 
balanced research effort s can generate re latively  qui ckl y.

3
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C H A P TER  II : U N DERST AN D IN G  T H E  E N ER G Y  SYS TE M  
FR OM  A  P O L IC Y  P ERSP EC T IV E

Developm ent of  sound energy polic ies depends upon a 
clear and comprehensive understanding of  our “ energy 
problem”  and of  our “ energy system": what it consis ts of, 
how it has evolved, and how it co uld evolve in the future.

D EF IN IN G  T H E  E N ER G Y  S YS TE M
The  energy system can be thought of  as a complex series of 

major subsystems. Five  basic subsystems have been identified 
for t his  analysis:

A.  The  World Invent ory of  Basic Energy Re­
sources : the natural system into which  man intervenes 
in captu ring energy for his use (sun , wind, petroleum, 
coa l, natural gas, etc.).  Nature too uses many of these 
same natural energy systems in complex ecological 
relationships .

B. Energy (Raw  Material) Acquisi tion  Sy s­
tems: the process developed by man to acquire energy 
raw materials (animal training , minin g, oil wells, dams, 
etc.) .

C. Intermediate Conversion and Dist ribu tion  
Syste ms: processes through which the ini tial energy raw 
materials are converted to a more u seful form (electrical 
generating plants, oil refineries) and transported (pip e­
lines, truck s, t rains, e lectrical transmission lines, etc. ).

D. End-Use Consum ption  Syst em s: places where 
the energy is actua lly converted into productive work  
such as heating and cooling build ings, driv ing industria l 
mach inery , and powering engines in autos and planes.

E.  Environm ental Exch ange  Sys tem s: the natural 
eco-systems which bear the residual effects of  man’s 
acquiring, processing, and using energy.
These five basic subsystems have never been static. 

Thro ughout most of  history the princ ipal sources of  energy 
have been human labor and domesticated animals. Then 
inventions began to occur  which used natural energy flows. 
Sail s were mounted on ships and win dmi lls were constructed; 
waterfal ls were used (either  from creation by nature or by 
construct ion of  a dam) to power mil ls; habitations were 
fashioned to take advantag i of  natural features for human 
comfort at home and at work; heat was derived from local 
materials, largely wood and coal.

These early energy systems have two features wo rthy  o f 
note.

(1 ) Al l five basic subsystems were operated in close 
pro xim ity  to and as an integral part of  the end use 
system. For instance, the breeding, growth, capture, 
and/or training  of work  animals  required extensive 
systems of  acquisition and transportation. However, the 
energy source was placed at the po int of  consum ption  in 
its natural form. No intermediate conversion o f fo rm was 
necessary. The conversion or util izat ion  of  the energy

took place directly  at the p oint  of  consumptio n as a part 
of  the end use system.

(2 ) Nonh uman  and nonanimal  sources were 
employed  only through  various forms of  intervention 
which “ organized”  the natural flows occurring anyway 
and which had no signif icant  impact upon either the 
quan tity or the qual ity o f such energy sources. These 
might be called m an-organized energy systems.
The invent ion of  the steam engine, the discovery of 

electrici ty, and various other landma rk technological dev­
elopments of  the industr ial age introduced a new era of 
energy. Demand and usage began to grow more rapidly and 
more sources were developed. Wood and coal were used in 
greatly increasing amounts as fuel. Late r, centralized 
electrical generating plants  began to emerge, representing a 
major form of  intermediate conversion and a major new type 
of  distr ibutio n system. Note that this conversion later 
occurred in a central ized plant remote from the end-use 
systems.

In  other areas o f everyday life , petroleum became more 
popular. The internal combustion engine was developed. 
Large-scale petroleum refineries (a form of  intermediate 
processing) evolved. Gasoline  and fuel oil distr ibutio n sys­
tems grew.

Sim ilarly , natural gas was introduced on an increasing 
scale. Pipelines were installed to more and more locales and 
facilities.  And, more recent ly, nuclear power has entered the 
scene.

Amo ng the princip al energy features of  this industria l era 
were:

(1 ) A  cont inuing trend to substitute  mechanical 
energy for anim al energy.

(2 ) An  overwhelming  reliance upon nature’s capital 
for energy raw materials (fin ite,  nonrenewable 
resources).

(3 ) A  rapid expan sion of energy sources and known 
world  reserves (hence, the phrase “ an era of  abundant 
energy” ).

(4 ) A  redu ction  in the relative proportion o f energy 
costs to other costs of productio n and of  liv ing (hence, 
the phrase “an era of  cheap energy”).

(5 ) Development o f large-scale and complex 
logist ical systems for initial acquis ition of  the energy raw 
materials.

(6 ) Evo luti ons  of  systems which require extensive 
intermediate and centralized conversion and/or pro­
cessing plants  for the energy raw materials before they 
are placed in usable form at the point of  use.

(7 ) Related  evolut ion of  extensive transportation 
and distr ibut ion systems for both the raw materials and 
the converted or processed intermediate energy: rail-

4
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roads and pipelines to move coal, petroleum , or natural 
gas from the  mines and wells t o the  elect rical genera ting 
plan ts and refineries,  and then  the dis tribution systems 
to get the elec tric ity and refined  petroleum to the poin ts 
of  end-use.

(8) Inst itutional ization of  a strong and powerful 
“bias”  to  solve present and futu re problems by ex ten ­
sions o f existing  systems.

(9 ) An increasing ine rtia  and much longer lead times 
required to  affect basic changes even afte r decisions to 
change have been reached.
From this  bri ef summary it can be seen tha t there are 

two basic categories of  energy raw materials:
•  “N atu re’s Current  Incom e Energies” are those 

sources of  energy which  are natu rally  recurring and 
renewable and whose use does not diminish the chance  
of  futu re util izat ion of  the same resource.  Examples are 
hyd ropower, tida l power , and solar energy such as light, 
hea t, wind , and thermal  ocean gradien ts.

•  “ Na ture ’s Capital Energ ies" a-e those nonrenew­
able (fin ite) substances whose use for energy at a given 
time is a perm anent con sum ption. Included in this 
category are nuclear fission and the  hydrocarbon family 
(coa l, p etroleum, natu ral gas).
There are also two  basic categories of  man’s energy 

systems:
•  Man-organized energy systems tha t reorganize 

natural forces  in a manner tha t yields  energy as a 
by-prod uct  o f renewable  natural energy flows.

•  Man-made energy systems that  perform a pe rma­
nent  conversion of  energy stor ed by nature in one form 
(such as pet roleum ) into a consum ption unit which  is 
not a by-produc t of  natu ral  forces bu t a perm anen t 
exchange o f a nonrenewa ble resource .
Figure 2-1 summarizes this model of  the energy system. 
Using this analy tical  schem e, the  energy prob lem then 

can be defined as the com binatio n of :
•  Determining and securing sources for the 

adequate supply of  energy raw materia ls (fuels).
•  Determining what dema nds are to be fulfilled at 

what  price and  in what  manner.
•  Technologically  linking these  supply  and 

demand rela tionships thro ugh  some form of  “optimal 
efficiency " in term s of need or dema nd, cos t, and 
resource management.

•  Mainta ining acceptab le and pruden t environ­
mental exchan ges balanced in term s of  the consumption 
of  fini te natu ral resources, the restorat ion of  natural 
balances upset  by man’s intervention, and the way in 
which residuals or  po llutan ts are dealt with.

SELECTED ENERGY POLICY ISSUES VIEWED FROM 
THE STANDPOINT OF THE ENERGY SYSTEM SUPPLY 
AND DEMAND

All ope rators  within the energy system are concerned  
with supply and demand. However, bo th  terms mean 
different things  to  differen t people, are viewed from differ­
ent time horizons  and perspectives, require enti rely  d iffe rent  
management approaches and actio ns, and  operate  under 
differing economic and polit ical processes. Genera lly speak- 
ing, what is toda y termed “ the national energy  problem" has 
grown from the  basic prob lem of equal izing supply  and 
dem and.

We begin by observing how the ope rators  in each of  the  
five basic subsystems view these questions.

The demand for energy begins with  individuals ope rat­
ing in the  end-use systems: hom e and  building owners, 
corp ora tions and industrial plants, truc king  and transp orta­
tion systems for movement of  goods, individuals deciding to  
purchase autos, take  plane or bus trips , live in the  suburbs 
and com mute to work , etc . It is readily  appa ren t tha t energy 
demand is not a pure  demand in and of  itself. It resul ts from 
oth er demands, such as decisions  to  have air cond ition ing,  
certain lighting levels, or addit iona l buildings. In this sense, 
then , energy demands are derived dema nds, not  primary 
demands, at least so far as the end user is concerned . 
However, energy becomes a prerequis ite to  being able to  
fulfill primary demands effec tively.

Thus , the end user becomes inte rested in energy supply . 
Because the system has evolved as it has, however, the 
consum er generally  does not think of  the end-use system as a 
potential convers ion system for energy.  Rather,  the users 
think of themselves almost exclusively as purchasers of  
energy suppl ied in a readi ly usable form to  accommodate 
thei r needs. Thus , the end  user thin ks of  "hook-u ps”  to  
electrical lines, to  natural gas lines, to  fuel oil or coal 
deliveries, to  corner gasoline sta tions, etc . The  end user of  
energy becomes a purchaser of  a consum ptio n good whose 
supply should be assured by the smo oth functio ning  of  some 
other set of  energy inst itut ions  operatin g within the system: 
utilit ies, gas companies, and so on. In this sense, the 
consum er purchases energy from an energy retail er.

The “energy  reta ilers " may encompass several companies  
or ins titu tions ope ratin g in an inte rrelated  chain. For our 
purpose here , th ey will be considered as a unit .

To the  energy  retai ler, energy dem and is a primary 
de man d- it is what retailers are in business to  provide . This 
function may involve a c ombina tion  of  processes which  can 
acquire fuels for energy in one form, convert  them  into 
ano ther form , and dist ribu te them  to  the consumer . For 
exam ple,  elec tric comp anies -whethe r publicly  or privately
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owned-o perate large, centralize d generating plants which 
receive coal , natural gas, petroleum, or other forms o f fuels 
and convert these materials into electric ity which  is then 
distributed through complex lines to the energy consumers. 
The  electric company generally purchases its energy raw 
materials (except in the case of hydr oelectric  dams) from 
companies prima rily engaged in materials acquis ition.

Any  intermediate  processor or distr ibuto r can be viewed 
in the same light , although a single corpo ration may operate 
across several subsystems. Fo r example, a major oil c orpora­
tion is involved in drill ing crude oil , buy ing  crude oil  from 
foreign or other sources, transport ing the crude oil to 
refineries, operating the refineries, operating truckin g or 
pipeline systems to distribute  the refined products, and in 
some instances operating the retail outlets whi ch make final 
delivery to the energy c ons um er-as in the case of gasoline, 
for example.

In other cases, of course, these variou s intermediate 
processing conversions and distrib ution s are carried out by 
specialized companies operating within  a segment of  the 
system.

These “ energy retailers”  must make extensive capital 
investments. It takes several years for them to develop new 
plant and/or distribution capacity.  Thu s, their perspective of  
energy demand is that it is a primary demand which they 
must antic ipate at least several years into the future. I f  an 
average o f  five  to seven years is requi red to get add itional  
capac ity into  operation  and  anoth er thi rty  or  so years is 
needed to amortize capita l investment, it is apparent that 
huge investment and business d ecisions are made on the basis 
o f  exp ected demands fo r the next two, three, or fo ur  
decades.

These forecasts o f demand are absolutely crit ical  aspects 
of  economic survival. Fro m them flow  various decisions 
which wi ll profo undly  affect all aspects o f our national life. 
By and large, the anticipated demands are derived by 
projec ting past demand patterns into  the future.

The  retailers, then, become intermediate raw material 
consumers, who in turn look  toward someone else to acquire 
their basic energy raw materials. Elec trical generating plants 
buy coal, natural gas, and petroleum. Refineries buy  crude 
oil. Natu ral gas companies (in  terms of  their retail func tion ) 
buy gas at the w ell head, etc.

Tho se engaged in acquiring the basic energy raw 
materials can be termed “ energy wholesalers,” remembering 
that in some cases the same firm may act in several o f these 
key roles.

Th e energy wholesalers view demand in much the same 
way as the retailers. The y make projectio ns of  future 
demand. Lik e the retailers, they too must make extensive 
capital investments which require long lead times. If  present 
supplies are considered inadequate, they must locate addi­
tional supplies.

I f  present energy technologies are inadequate, the energy

industries must be concerned about new technologies. Thus, 
it is natural that the petroleum and natural gas industries are 
concerned about expan ding their inventory of  known 
reserves, expan ding the technical  capa bility to tap new 
reserve s-such as deep ocean dr ill ing- an d paying attention to 
such environmental dif ficu lties as massive oil spills.

It  is also natura l that the preferred new  sources o f  energy 
are new supplies  o f  the same energy raw materials which are 
already in use, maintaining the present system structure. 
Therefore, research seeks to expand our scien tific and 
technological knowledge to the point that oil can be 
extracted from shale rock, coal converted to gas, and nuclear 
electric plants buil t to feed the present e lectrical distribution  
systems.

SOM E S U B T L E T IE S  O F  SU PP LY /D EM AN D R E L A T IO N ­
SH IP S

There are many factors  workin g within  the energy 
system which make normal  economic  assumptions about 
market mechanisms  less useful than is true in many other 
areas of  the econo my. The  petro leum, natural gas, coal, and 
other subsystems are structured in such a way that the 
consumption  units have li ttle  short- term flexib ilit y in shifting  
to alternative systems. Th is  tends to make demand become 
increasingly ine lastic- eve n though prices  increase, consumers
have on ly limited choices beyond cont inuing consum ption at
marginally differe nt rates. C onsider, for example, the choice 
available to an indiv idual who has bought a home in the 
suburbs but work s in a cit y where no publ ic transportation 
exists. He must use gasoline to commute to and from work. 
Or consider what options the electrical consumer may 
exercise. How many people could live effectively in today ’s 
America  without elec tric ity in their homes and places of  
employment? In this sense, energy systems tend to evolve 
"lo ck -in " pos itio ns in which the dema nd becomes 
increasingly inelastic as the us er’s capital investment  requi red 
to conver t to alternative sources o f  energy goes up and the 
fle xibi lit y o f  conve rsion  goes d o w n e it h e r by virtue o f  the 
costs o f  conve rsion  or  the a vailabil ity o f  a substitute.

Problems of  short-run inflexib ilities are also prevalent 
throughout both the retail  and wholesale levels of the supply, 
intermediate conversion, or processing and distr ibutio n sys­
tems. Most of  these systems are established to capitalize  
upon economies of  scale. For example, even though about 
2/3 of  electrical power is lost in the conversion and 
distribution process, electrici ty is still relatively cheap 
because of  the economies of  scale that can be realized 
through the large generators. Present strategies essentially 
lock  us into these large-scale systems. General ly speaking, the 
larger the economies  of scale are, the larger the capital 
investment must be. There is, o f course, the pressure to 
utiliz e the fu ll produ ctive capabity of  the installed generating
capa bility .



The  fact that most energy systems are operated as 
util ities adds another distorting picture to the econom ics of  
energy policy. Compe tition  within  a given terri tory  between 
suppliers of  the same type of energy is very limited. Fuel oil 
and coal can be competi tive, but natural gas and electricity 
are tradit ionally  supplied by companies which have been 
given a territorial monopoly. At  the same time, the rates 
whi ch can be charged are contr olled by state and/or local 
governments. If  the total capa city of  the energy plants is not 
util ized , the compan y does not lose money; rather, the per 
unit cost of  the energy sold is increased. Thu s, the uti lity  is 
assured of  recovering its cost plus a “ fai r”  return on 
investment. This leads to such paradox es as those seen during 
the 1973 oil embargo and energy crisis. Citi zen s were 
requested, even directed,  to conserve energy. The y did so. As  
a reward for their efforts , with in a few months  the utilities  
were requesting price increases, part ially  because of  the fact 
that all o f their generating c apacity was not being used.

Thus , there are pressures which  operate to utili ze the full 
productive capac ity of  installed generating capa bility . If,  
afte r a f ew  years, an extensive cap abil ity is bu ilt to convert  
coa l into electrici ty, the system insta lled to do this will 
become a po liti cal  and iner tial  force  to stimulate  the 
consum ption o f its product even though it encourages 
throug hput consum ption o f a nonrenew able resource. There 
is litt le historic precedent fo r an indu stry  encouraging a 
limitation o f the use o f its pro duc ts or services. It  seems 
quite unfair  to expect the energy industries to behave 
diffe rentl y. In  fact, our  econom y would probably not  
tolerate such behavior.

This  is an importan t po int  when one  is consid ering  
poli cies  with respect to conservatio n. The most oppor tune  
time to encourage effective conservation investme nts is 
before the insta lled generating capacity has been created. 
Afte r that has occurred, conservation investments cost 
appreciab ly more because the economies of  savings may not 
be realized even by the consumers.

It has been noted that both end-use consumers and 
energy retailers who operate the intermediate conversion and 
processing and distribution systems are limited in any 
short-term substitution of  alternative energy sources. The 
electrical power system is the most extensive of  the 
intermediate converters. Major arguments are now being 
advanced that the electrical indus try should be rapidly 
expanded because electrici ty is one of  the most versatile 
forms of energy to be delivered to the consum ption point, 
while at the same time it permits a va riety  of  raw material 
inputs: petroleum, coal, natural gas, nuclear energy This 
characteristic  essentially permits the conversion system to 
handle the shif ts between the various raw materials as the 
suppl y ebbs and flows. There are, therefore, proposals to 
“ elect rify the nation”  as an important part of  energy polic y.

The  surface “ diversity” of  electr icity  makes this option 
appear attractive. But it should be noted that most generat­

ing plants have been sp ecif ical ly designed to convert one typ e 
of  source material , such as coal. It is an expensive and 
lengthy  process to change the cap ability  of  such a processing 
and conversion plant to accept a different fuel. Th is feature 
tends to limi t the realistic short-term flexib ilit y of  even the 
electrical  system with  respect to source materials.

In our present system, the energy demands that are to be 
filled are determined essential ly by the market mechanism, 
i.e., anyone's demand for energy is considered legitimate so 
long as there is a w illingness and abilit y to pay . Th is might be 
termed nondifferent iated or nonlcgjtimated demand. The
ultimate purpose for which  the energy is being consumed is a
purely private matter. In  fact, until the last two years, the 
energy suppliers  have aggressively sought to “ create demand” 
for their products, just  as other businesses. Examples include 
developing bargain rates for all-electr ic homes and for volume 
users of  energy. These practices are consistent with the 
tradit ional economic ratio nali ty which seeks to opt imize "the 
return on the investment in a given enterprise. There has 
been a great deal of  prom otion to drive produ ction up in 
order to drive costs per unit down. Thus, the more demand, 
the better.

As  the previous discu ssion  makes dear, the present  
supp ly/de mand  structures can become self-sti mulating up­
ward spirals. Projecti ons  o f  more demand by suppliers 
stimulate  plans  to increase supplies. Any  temporary over ­
sup ply wi ll tend to st imulate c onsum ption , which  in turn will 
prod uce pro ject ions fo r more demand, thus requir ing more 
sup ply capacity .

Now it appears, however, that it will be increasingly 
diff icu lt to meet the suppl y levels required to sustain the 
growth in demand. Th us , a var iety of  ideas are being set forth 
which tend to question the leg itimacy of  demand determined
purely on the basis of  econom ics and the abi lity to p ay. For
example, questions are being raised as to why we should be
able to draw indiscriminate ly upon systems which result in 
consuming—for what some regard as frivolous reasons— 
increasing amounts of  the earth’s nonrenewable resources.

An  increasing concern  can be expected within  the 
national energy pol icy for deriving ways in which demand 
might be legitimated. The  present debate centers around 
whether to set prices high as a restraint on demand or 
whether to ration as a restraint on demand. The tension 
between these questions of  what type of  energy for what
types of  purposes will become a more evident issue in energy
policies over the next several decades.

These considerations of  supply/demand should be 
conclud ed by again emphasizing the relative inf lex ibi lity  of  
the supply/demand situat ion. The  high ly centralized energy 
suppl y systems are so complex and capital-intensive  that it 
takes about a decade or more to make substantial adjust­
ments. Th is means that interruptions in build ing capacity or 
in developing  the supply system -su ch as a technologica l 
breakthro ugh in nuclear energy that does not occur (perhaps



the fusion process wi ll not become feasible until after the 
turn of  the ce nt ury)- inj ec t a problem which  cannot  be 
immediately  remedied. The slowdow n in construction  of 
refinin g and electrica l generating capabilit ies during the 
debates about environmental qual ity is going to result in 
shortages of energy supp ly capacity that cannot be com­
pensated for in less than the next 10 or IS  years. Thus, 
relativel y thort- term interrup tion s in the evolution o f  the 
energy system  can intro duce relativel y long-term per iods  o f  
scarcity because o f  the time requ ired  to compensate else­
where within  the overall system. Thi s makes it l ike ly that the 
early diff icul ties  of  the oil embargo o f 1974 are indicative of 
the future rather than a temporary  except ion.

B ASIC  S T R A T E G IE S
The  conce ptual differences must be established between 

polic ies, which are general statements o f goals and the means 
for achiev ing them; strategies, which  are the operational 
plans for exec uting  polic ies; and effects , whi ch are the 
outcom es or consequences of  the strategies pursued. Not  all 
of  the effects of  strategies are announced and deliberately 
sought goals. For examp le, there has never been a deliberate 
strategy which has proclaimed the deterioration of our 
environment as an object ive; yet from a practical standpoint, 
environmental deteriorat ion has been a long-term 
consequence of  the types of  strategies which  have been 
pursued. Th is difference can be thought of as the d ifference 
between rhetorical or proclaimed policies and op erationa l or 
actual results of  what we do regardless o f what we say. 
Intended  polic y becomes operational strategy, and
frequ ently  results in consequences which  are unintended,
would have not been deliberately pursued, and which are
extremely dif ficu lt to deal with once they have been a llowed
to accum ulate and become institution alized  for extended
periods of  time.

In  understanding both the potent ial and importan ce o f  
energy conservation as one cornerstone o f a prudent  
natio nal energy po licy, we must unders tand pres ent policie s 
as operational strategies. The foregoing paragraphs on supply 
and demand charac teristics of  the present energy system 
began to introduce us to some o f these strategies. However, 
we need to go into some further detail.

Strategies Co ncern ing Ener gy Source Materials
1. A Strategy  o f  Throughput  Consu mp tion-w hi ch  

is used here as the conversion of  energy material s that 
are nonrenewable and which , after being converted, are 
essentia lly exhausted. That is, when petroleum or coal 
has been burned, there is no way to recycle  it back  into 
the basic world resources inventory. It is a permanen t, 
irreversible and irreplaceable conversion.

2. A Strategy o f  Long-Term  Rene wable Energy  
Sou rces tbis would entail the use of  such resources as 
wo od -item s which can be renewed with in several

decades. Fo r pract ical purposes, this category  is inc luded 
here only  for theoretical accur acy. There are no sign ifi­
cant programs or energy systems using these renewable 
resources.

3. A  Strategy o f  En erg y Re co ve ry -w hic h is used 
here as the conversion of  materials that are the residuals 
or waste from other previous  processing. Use of garbage 
and other forms of  solid wastes to generate e lectr icity  is 
an example . The  recovery technologies are beginn ing to 
take more definit ive and comm ercia lized form. It seems 
safe to assume that during the next ten years or so they 
will begin to be more common. Opp ortun ities  for 
conversion to these systems are particul arly  high in areas 
such as large suburban developm ents where the basic 
investments in tradition al sewers and other waste 
disposal systems have not been made. From the stand­
poin t of  energy conservation, this is only  a relatively 
more desirable strategy , since it may be o nly a modif ica­
tion of  throughput consumptio n. Many o f the waste 
materials that can be recovered are the residuals o f other 
industr ial processes which used up nonrenewable 
resources. However, it is also true that many of  these 
wastes are derived from long-term  renewable resourc es-  
such as w ood that goes into the prod uction o f paper. It  
should be noted  that rec ycl ing  techn ology  is progressing 
at such a rate that reprocessin g o f the waste materials 
into othe r usefu l produc ts may be more desirable  than 
their  second consump tion fo r energy which wo uld  make 
them nonrecoverable. Nevertheless, the concept of  using 
recyc ling  for energy generat ion has some promise, and 
deserves a place in any strategic framework.

4. A Strategy o f  Na tural Proce sse s-t he  last 
strategy has to do  with  a return to the conce pts of  man’s 
intervention in nature to reap energy as a byproduct of  
natural processes by a conversion  procedure whi ch does 
not deplete nature’s resources. These were the types of 
energy transactions which  man developed early  in his 
history.

Strategies Conc erning Ener gy/Environm enta l Excha nges  and 
Effe cts

1. Non diff erentia ted  Demand to be Sup pli ed  as the 
Top Pri ori ty with out  Adequate Rega rd to Sid e E ff e c t-  
this is the basic strategy which was domin ant with 
respect to environmental exchanges until the middle to 
late 1960's, when concern for the env ironmental impact 
of  ou r industrial and economic activit ies began to make 
itse lf felt in pol itical terms. Suc h things  as the exploita ­
tion of  forests, the scars o f strip  mining, dirt  dams 
hold ing water from inadequately controlled mining 
operations , and oil spills with their attendant dead 
marine life are a ll well documented and need no further 
discussion here. Prio r to surfa cing  of  these concerns, the 
basic strategy of  suppl y and acqu isition  was to extract



raw materials at the least cost wit hout too much concern  
for the environmental impacts incurred  in the process.

2. Non -Different iated  Demand  - to be Supplied with 
a Strategy o f Restor ing  Undersirable E nvi ronmenta l S J  
Eff ects -t h h  is the same basic strategy as that discussed 
above in terms of the sanctity  of  demand. However , it 
diffe rs sign ifican tly in its treatment of  the e nvironmenta l 
side effects which  flow from extra ction of  the energy 
raw materials. This strategy includes concern  for cleaning 
up oil spills, for restoring s trip-mined mountains to their 
more natural state, and for pursuing a variety of  other 
actio ns which are deemed necessary in order to restore 
the environment. The central issue in this strategic 
debate is whether the costs of  the environmental 
restoration should be borne by adding to the cost of  
produ ction of the product (energy) or by various forms 
of  subsid y. The technolo gy exists  to restore many of  the 
environmental scars o f energy extra ction  and acquisit ion;  
however, the one enviro nmenta l impact that cann ot be 
changed in any way is the fac t that once  a ton o f  coal, 
barrel  o f pe troleum, or ton o f u ranium  has been used to 
produc e energy fo r curre nt cons ump tion , its value as a 
resource available to futu re generations and to ot her  uses 
is fo rev er lost. The conversion of  energy from nonrenew­
able resources is always a net reduction of  the potential 
man-made energy pool left in the environment.

3. Prevent ion o f Degradat ion o f  the Envir on ­
ment  this strategy seeks to prevent strip  min ing from 
occu rring  rather than cleaning up its results. Carrie d to 
the ultimate, this strategy would be very conservation- 
oriented. In its extreme, it would seek to minimize the 
nonrenewable raw materials consumed in the generation 
of  energy. Thi s limitation coul d come about by the 
introd uction  of  mechanisms other than price for 
determining which  energy demands should be regarded 
as legitimate. It  would also seek to minim ize enviro n­
mental exchanges by encoura ging the use of  current 
income energy sources converted and consumed in a 
manner which would be the least pollu ting  to the 
environment thus reducing as much as possible the net 
impact or  man’s intervention in natural processes to 
acquire the energy necessary to fill  legitimate needs.

Strateg ies Concerning Intermediate Conversion and Dist ribu ­
tion Systems

/. Econom ies o f Sc ale- mos t intermediate conver­
sion systems are large in scale (and are more cost 
efficie nt the larger the unit is).

2. Divers ity o f Source Mate ria l-this  involves the 
potentia l for use of a number of  energy raw material 
mixes  by the intermediate conversion systems.

3. Econom ies o f  Conv ersio n Ef fic ienc y -one 
importan t energy conservation strategy is the drive to 
increase the effic ienc y of  the centralized conversion

processes. For example, if  the electrical generating 
systems were 2/3 effic ient rather than 1/3 effic ient, we 
could reduce tlie amounts of  raw materials consumed in 
generating electric ity without affectin g the amount of 
electrici ty consumed.

4. Eco nom ies  o f  De livery  Eff ic ienc y: The Most 
Eco nomica l Way to Move the Energy to the Poi nt o f  
Interm ediat e Conv ersion  and Then to the Poi nt o f  
Cons ump tion  included are power lines, pipelines, 
barges, truc king , etc. More efficie nt transmission pro­
cesses are being sought and can be expected to be 
developed soon.

Strategies Conce rnin g En d Point C onsumption System s
1. Re lian ce upon Cen tral Sy stem s-t he  dominant 

operational strategy in most consumpt ion units entails 
reliance upon large central off-site  generating and conver­
sion systems (the princ ipal except ions are in the area o f 
transportation) .

2. Lo w  Co st and Abu nda nt Energy Su pp lie s-t he  
dominant operational strategy of  present consump tion 
units has essentia lly assumed this condit ion. From a 
design standpoint , present emphasis upon low capital 
investment or first costs versus higher operating or life 
cycle costs stimulates ineff icient  energy consum ption.

3. Hig her  Cost but  St il l Unlimite d Supply o f  
Energy  arguments are now advanced for a floating 
market price system whi ch will  increase the cost of  
energy dram atica lly in periods of  sca rcity , thus restrict­
ing demand and encourag ing more suppl y or develop­
ment of  sub stitutes as the present “capital accounts” of  
nature are exhausted. Th is  is a modified version of the 
present demand strategy which is based upon "econom ic 
determinism.”

4. En erg y Sca rc ity  at Any  /Wee extra-market con­
siderations  (environme ntal or polit ical issues) can affect 
the operation of  the economy and lead to periods of 
temporary  dise quilib rium causing scarc ity. During these 
periods, some form of  alloc ation  and conservation drive 
is necessary because the supplies are inadequate to the 
demands at any cost (or  at least any acceptable cost). 
There is little present of fic ial  indication that there is an 
operational recognition o f the fact that an energy 
scarcity strategy is neede d-o nly  temporary crisis man­
agement. Th is belies the apparent facts which indicate 
that a chroni c era of  scarcity will exist for at least the
next four to six decades -unless major strategic redirec­
tions can be achiev eJ

5. Degree o f  Po llu tio n-th ere has been, since the 
late 1960’s, increasing emphasis shifti ng to a nonpollut­
ing strategy. Additional items are being added to the 
defin ition  o f pollu tion  -he at into the atmosphere, noise, 
etc. At  present, the concern  rests large ly with individual 
plants and build ings, and with  the waste management
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processes which cou ld reduce  ef'l uent or at least 
unt reat able effluent . A tre nd  toward more macro con ­
siderations may develop as the various mode ls of  the 
ecology of  given areas (suc h as met ropolita n Los 
Angeles) evolve. These developments will generate 
significant  impacts  upo n planning activities .

DEFIN ING THE MOST DESIRABLE ENERGY
STRATEGY

Each of  the foregoing strategic categories  is evident to  at 
least some degree with in our  econ omy . However, not all are 
of  equal desirability . Those strategies which are most 
desirable and those which  are least desirable m ust be defined . 
This can then become a guide to  evaluating our  overall 
national energy policies.

In Figure 2-2, each of  the  strategies discussed above is 
listed and tentativ ely ranked for its relative desirability . 
Clearly, the best solu tion  would  be to have a set of  national 
energy policies with w ould  u tilize those strategies regarded as 
most  desirable as much as possible. Of  course , this cannot  
occur  overnight, and it will probably  always be necessary to 
have in operation some of  the strategies which are classified 
as undesirable. However, ou r energy policies can be  eva luated 
from this  perspective , hoping to  assure tha t the undes irable

operations  are hela  to  the abso lute  m inimum,  and th at thei r 
relative importance wil' decrease in th e futu re.

In terms of  this framework, the  following stateme nts  
might be said to c haracteri ze the  most desirable s trateg y:

•  Maximum reliance should be placed upon 
natu ral processes from  na ture’s curr ent  incom e, with a 
corr esponding  minim ization  of  dem and upon  non renew­
able resources whose conversion is perm anent.

•  With respect to  inte rme dia te conversion and 
dist ribu tion system s, it might be said tha t the most  
desirable strategies lead tow ard more diversity  of  input 
capab ilities  and tow ard higher effici ency  of  bo th  the 
convers ion and the dis tribution systems.

•  With respect to  the consum ption uni ts, it might 
be generally assumed tha t the most desirable strategy 
would be one which combine s dire ctions leading from  
low to high efficiency , from  centra lized  to decentra lized  
energy systems, from “N atu re’s Ca pita l”  sourc es t owa rd 
“Current Income” ' natura l energy sources . Al l o f  these  
objectives wou ld be embod ied  in a strategy  o f  energy 
conservation.

•  Environmental strategies shou ld rely upon pre ­
ventive  measures , with  res toration  as a fall back alte r­
native.

78 -504  0  -  76 -  11
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FIGURE  2-2: DE FINING  THE MOST DESIRABLE ENERGY ST RATEGY

Strategies:
Least

Desirable
More

Acceptable
Most

Desirable

Energy Source
1. Throughput Consumption X
2. Long-Term Renewables X
3. Regenera tion X
4.  Natural Processes X

Energy/Environ mental Exchanges
1. NondifTerentiated  Economic Demand w itho ut

Regard to Side Effects X
2. NondifTerentiated Economic Demand with Restoration

of  Side Effects X
3. Prevent Enviro nmental Degradation X

Intermediate Conversion and Distribution Systems
1. Economies o f Scale X
2. Diversity of  Source Material X
3. Economies o f Conversion Efficiency X
4. Economies o f Delivery Efficiency X

End Poin t Consumption Systems
1. Reliance upon  Central Systems X (fo r nature 's capital type energy)
2. Low Cost  A bundant Energy X
3. Higher Cost Unlimited Supp ly X
4. Energy Scarcity  a t Any Price X
5. Degree of Pollut ion Minimized X

12
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CHAPTER I I I  THE C ON SE RV ATION NEED A ND  P OT EN TIAL

The preceding chapter summarized a basic fram ework 
with in  which to  view the  na tion’s energy polic ies. This 
chap ter shows how important conservation is. Supp ly/  
demand pro tections and various estimates o f supp ly gaps are 
shown. Conservation potent ials  are estimated. It  is c lear that  
conservation must become a cornerstone o f any successful
natio nal energy po licy wh ich  solves the problem with ou t
reducing ou r activ ities  or qual ity  o f lif e . While these presen?
estimates o f the conservation poten tia l are crude, we believe 
that time w ill  show them to  be reasonable and an appropr iate 
basis fo r sett ing research prior ities.

ENERGY SUPPLY/DEM AND (THE  CONSERVATIO N 
NEED)

It  is useful t o show the conservation need befo re lookin g 
at the conservation po ten tia l. This  need is described here as 
an apparent unavoidable def iciency  o f energy supply capa­
bili ty  relat ive to various levels o f energy demands or  needs. 
Wi th the recent search fo r a nat iona l energy po lic y,  many 
dif fe rent  views o f bo th  future production and supply 
capacity and future  needs and demands have been generated. 
Figure 3-1 summarizes and compares various estimates o f 
energy production and demand to 1985.

From the  many estimates available, a representative set 
o f those generally regarded as most cred ible has been 
selected, inc lud ing  those made by the fo llo wing priva te and 
governmental agencies:

•  The Lawrence Livermore Labora tory
•  The Ford Foundation’ s Energy Pol icy Project
•  The National  Academy o f Engineering
•  The Federal Energy Administration
•  The Energy Research and Development

Ad minis tra tion
•  The National Petro leum Council

A glance at Figure  3-1 wi ll reveal the range o f these 
estimates and w il l suggest that each one rests upon a 
di ffe rent set o f assumpt ions or views about fut ure develop­
ments. Even the same organization will  have a varie ty o f 
estimates based upon di ffe rent assumptions. These varia tions 
are expressed as e ither cases, such as case 1, 2 , and 3, or  as 
scenarios.

Before describing specific  aspects o f Figure  3-1 fur ther , 
we shall review b rie fly  these basic cases and scenarios.

LIVE RM ORE  LABO RA TO RY
-  Ini tia l Appraisal (Taken from the National Petro leum 

Council  data)
•  Recent levels o f o il explo ration, dr ill ing ac tiv i­

ties and explorat ion  success to cont inue
•  Level o f capital  investment in  gas development

and dr illi ng  to  remain rela tively  constant
•  Af te r the lim it  o f domestic  o il produc tion is 

reached, remaining requirem ents to  be satisfied by 
impor ts

•  A ll feasible sources o f gas supp ly to be uti lize d
•  Nuclear power to be uti lized  to maximum 

exten t feasible
•  Coal produc tion to  rise by  degree necessitated 

by demand
— Case 2 (Taken fro m the Na tion al Petroleum Counc il 

data)
•  Oi l and gas d ril lin g to  increase by 3.5% per year
•  High projection o f o il and gas discovered per 

foot  d rille d
•  Nuc lear manufacturin g and ins tal lat ion  

prob lems to  be solved qu ick ly
•  Coal pro duction  increases at 3.5% per year
•  Synthetic  fuels developed and produced at 

moderate rate
-  Department o f Inter ior ( Dupree/West)

•  Hydropow er development to  be lim ite d by 
availabili ty o f sites and env iron menta l, economic 
considerations

•  In tro du ct ion o f be tte r reactors in the  nuclear 
area to  a llow  increased nuclear outp uts

•  Coal resources adequate, although problems 
vis-a-vis environmental and capi tal considera tions

•  Domestic natu ral gas and petro leum w il l have to 
be supplemented by syn the tic p roduct ion , greater use o f 
coal, or impor ts

NA TIONA L P ETROLEUM CO UNCIL
-  Case 1

•  Oil  and gas d ril lin g to increase b y 5.5% per  year
•  High piojec tio n o f o il and gas discovered per 

foot  dril led
•  A ll new base-load generating plants ordered 

between now and 1985 to be nuclear
•  Produc tion  o f coal fo r domestic  consumption  

increased by 5% per year
•  Synthetic  fuels developed and produced at 

maximum rate physica lly possible
-  Case 3

•  Oil and gas d ril lin g to increase b y 3.5% per year
•  Low er projection  o f o il and gas findings per f oo t 

dr illed (re flect recent actual experiences)
•  Development o f nuclear p ower at about the rate 

in AEC’s most favorable forecast
•  Coal produc tion increased at 3.5% per year
•  Synthetic  fuels  developed and produced at 

moderate rate
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-  Case 4
•  Recent trends in U. S. oi l and gas d ril lin g and 

success o f such effo rts  to  continue
•  Siting and licensing problems with  nuclear 

plants t o  continue
•  Environmental constrain ts w ill  contin ue to  ho ld 

dow n development o f resources

FORD F OU ND AT ION
— Histo rica l G row th

•  Supply mix shi fts away f rom oi l and gas
•  Greater role fo r coal and nuclear power- 2/3  o f 

gro wth in energy between now and year 2000
•  Co ntin uing trend toward greater e le ct ri fic at io n- 

40% o f to ta l energy in year 2000
•  Development o f all major sources o f energy 

growth
-  High  Imports

•  Possibili ty tha t major new discoveries will 
permit  new g row th in impor ts to  U.S.

•  Offshore regions developed to  produce large 
amounts  o f o il at prices near current wo rld  levels
— High Fossil Fuels

•  Rapid ex plo ita tion o f fossil fuel resource base
•  Financial  incentives to  industry  and 'resolution 

o f environmental concerns
•  Extens ive offshore development and use o f 

advanced recovery techniques f or  ex isting wells
•  Tow ard end o f cen tury, synthetics from  coal 

and shale
— High Nuclear

•  Nuclear power to  substi tute  for  fossil fuels
•  Techno logy needed to  allo w elec tr ici ty  to  

substitute  for  liq uid  fuels
Increase elec tric ut ili tie s'  share o f to ta l energy 

consumption
•  Co ntin uing need to  develop o il and gas 

supp lie s- if unavailable,  subst itutes fro m synthetics, 
imports , coal
— Technica l Fix

•  Applica tion o f economically  feasible technolo gy 
to  end uses o f energy (conservation)

•  Necessity to increase at least one majo r source 
o f energy signifi can tly above curre nt production levels

•  Large fraction  o f ele ct ric ity  used in year 2000 
to  come fro m decentralized sources-tota l energy sys­
tems and on-site generation—in self -sufficiency and 
environmental pro tec tion scenarios

•  Flexib ili ty  to  develop alternate sources o f 
energy

NATIO NAL ACA DE MY  O F ENGIN EERIN G
•  Development o f conservation ethic together 

w ith  higher price  cou ld reduce demand to  49 to  50 
MBP Db y 1985

•  Decreases in demand fro m smaller cars, bette r 
insula tion; in long run , savings fro m improved industria l 
process and more eff icien t hea ting  and coo ling

•  Pro duction  levels o f abo ut 49 MBPD by  1985 
feasible at high financia l cost and stress on env ironment

•  I f  o il and gas prices reach w or ld  levels, domestic 
produc tion could be increased (inclu ding  Alaska and 
Outer  Continental Shelf) to  27  MBPD by 1985

•  Advanced secondary and tertiary recovery 
techniques and deve lopment o f fra ctu ring methods  to 
free gas in low -pe rmeab ility  fields could yie ld s igni ficant 
add itiona l increments

•  Coal produc tion at least 1,260 m ill ion tons per 
year by 1985

•  Coal-f ired  elec tricit y plants cou ld account  fo r 
220  Gigawatts elec tric o f increased capacity and nuclear 
fission plants fo r an addit ional 300  Gigawatts  elect ric  by 
1985

FE DE RA L ENERGY A DM IN ISTR AT IO N
— Base Case

•  A t $ 11 wo rld  prices, domestic  energy demand 
to  grow at substantial ly low er rates

•  Petroleum prod uc tion severely const rained in 
the short run  and grea tly affe cted  by wo rld  prices in the 
long run

•  Coal pro duction  to  increase sig nif ica ntl y, bu t 
lack o f markets

•  Potent ial increases in natura l gas lim ited
•  Nuclear power to  gro w to  30% o f to ta l elec tric  

power generat ion
•  Geotherm al, solar and other advanced technolo ­

gies no t to  contr ibu te to energy requirem ents u nt il afte r 
1985
— Accelerated Supply

•  Federal po licy to  lease Atla ntic  Outer 
Continental Shel f, and tap Naval Petroleum Reserves

•  A t $11 price produc tion cou ld reach 12 MBPD
•  Sim ilar  price wo uld  provide  econom ic via bi lity  

fo r shale o il- pro duction co uld  reach 1 MBPD in  1985
•  Relaxation o f some en vironmental regulation 

— Energy Conservation
•  To  achieve savings beyond those induced by 

price, new standards fo r pro duc ts and bu ild ing and/o r 
subsidies and incentives

•  Possible new standards fo r more ef fic ient  autos, 
incentives to  reduce miles  traveled, incentives fo r 
improved  thermal eff iciency  in homes and offices  and 
minim um  thermal standards

•  Pet roleum demand reduced by  2.2 MBPD in 
1985

•  Elec tricit y consum ption reduced from 12.3 
Quads to  about 11.0 in 1985

•  Overall reduct ion  in demand gro wth to  about 
2.0  per cent per year between 1972 and 1985

IS



ENERGY RESEARCH AN D DEVELOPM ENT AD MINIS­
TR AT IO N

— Scenario zero
Supply Assumptions
•  Oi l and gas pro duction  to  draw on remaining 

recoverable domestic resources
— According to lower estimates by the U. S.

Geological  Survey (1975) and the National Academy 
o f Sciences

— Wi thout ter tia ry o r o the r new recovery
•  Coal and nuclear converter  reactors to con tinue 

to  expand to meet elec tricit y demand, lim ited by ab ili ty  
to  con struct o r convert plants

•  Othe r energy sources (e.g., geothermal, hy dro­
electr ic,  and urban wastes) to  expand according to 
his tor ic projections o f exis ting  technologies which do 
no t reflect recognit ion o f a serious energy problem

Demand Assumptions
•  Current consump tion patterns to  con tinue w ith  

no improvement in  residentia l, commerc ial, or industria l 
end-use and most t ranspo rtat ion  e fficiencies

•  A  40 per cent eff icie ncy improvement fo r 
energy use in automobiles realized by  1980 because o f a 
trend toward  smaller autos
— Scenario 1

Supply Assumpt ions
•  Domestic oi l and gas pro duction  increased above 

the  base case (Scenario  zero) by new enhanced recovery 
techniques

•  Solar heating and coo ling  intro duced
•  Geothermal heat used for process and space 

heating
•  Waste materials employed as fuels or recyc led to 

save net energy in produc tion
Demand Assumptions
•  Residential and commercia l sector technologies 

improved with  regard to
— The structure itsel f in order to  reduce 

heating and co oling requirements
— Improved air condit ioners , furnaces, and 

heat pumps
— Appliances and consumer p roducts

•  Industria l process eff icie ncy improvements 
achieved in

-  Process heat and elec tric  equipment 
— Petrochemicals  
— Primary metals

•  Effic iencies o f elec tricit y transmission and 
dis tribu tio n increased

•  Improved transportation efficiencies derived 
from  new technologies (in  cont rast  to  efficiencies from 
smaller vehicles) assumed fo r land and air transportation

•  Waste heat (e.g., fro m elec tric generation) 
emp loyed for other low-grade uses now requiring

separate energy inp ut
— Scenario 2

Supply Assumptions
•  Subs tant ial new syn the tic fuels pro duc tion  

introdu ced  f rom
-  Coal
— O il shale 
— Biomass

•  Enhanced oi l and gas recovery levels o f Scenario 
1 included

•  Under-used solar, geothermal, and waste sources 
included in Scenario zero not  included here

Demand Assumpt ions
•  No end-use ef fic ien cy improvements assumed

— Scenario 3
Supply Assumptions
•  Ele ctr ic power intensive ly generated fro m coal 

and nuc lear power as in  p rio r scenarios
•  New technology energy sources introduced as 

available t o generate e lec tricit y
— Breeder Teactors
— Solar elec tric  (w ind, thermal, photovol taics, 

and ocean therma l)
-  Fusion
— Geo thermal electr ic

•  A minim al co nt rib ut ion assumed from waste 
materials (as in  Scenario zero)

Demand Assumptions
•  Improved elec tric  conversion efficiencies 

int roduced
•  Widespread use o f electr ic autos to begin
•  Technologies to improve eff iciency  o f electric ity 

transmission and d ist rib ut ion implemented
— Scenario 4

Supply Assumpt ions
•  Converter reactor energy levels constrained to 

200,000  megawatts electric
•  Generation o f elec tr ici ty  from coal, at the levels 

in other scenarios, to  permit coal to  be employed  for 
synthetics

•  Add itio na l sources o f ele ctr icit y to  depend on 
— Accelerated geothermal development (more

than a facto r o f tw o over Scenario 3)
— Accelerated solar development (a fac tor  o f

two over Scenario 3)
— Fusion as in Scenario 3

•  Solar and geothermal heating used (as in 
Scenarios 1 and 3)

•  Synthetic  fuels produced from coal, shale, and 
biomass at the level o f Scenario 2

Demand Assumptions
•  Industria l eff icie ncy aspect o f conservat ion 

scenario (Scenario 1) included
•  Electric transmission efficiencies not  included,  

as elec tricit y use grows too  s low ly to  jus tif y changes
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-  Scenario  S
•  Combination of  all major energy packages, 

including nuclear,  commercialized (i.e ., improved end- 
use, synthetic fuels, and e lect rific ation)

•  Specific inputs  for this  scenario  and those 
previously summarized in scenarios zero  through  4

Summation of  Key Po ints  in Figure 3-1
Looking now at Figure 3-1, it is evident tha t several of

the dem and estimates derived since the  embargo are sub­
stantially lower  than those p rior to  the embargo. This reflects  
the increasing prominence of  conservation as the nati on has 
searched for a national energy policy. However, none of  the 
estimates  varies substa ntial ly from the pre-embargo pro duc ­
tion  capabilities , which were already based  upon a rather 
optimistic  and rapid increase  in dom estic  pro duc tion capa­
bility .

The “import line”  drawn thro ugh  the  bars shows tha t 
almost all e stimates  will require  imp orts , and what  might be 
regarded as the more "rea sonable ” supply estimates require 
significant imports.

Thus, a chronic and  serious sup ply  def icie ncy  will ex ist 
in this nat ion beyond 1985  an d probably well in to  the  ne xt  
cen tury , even under the  most opt imisti c assumptions  abou t 
new technological develop men ts fo r increasing traditional 
supplies or deriving  alternate supplies to be dist ributed 
through the  centra lized  wholesale ty pe  o f  energy systems.

This defi cien cy will be o f such magnitude as to require 
either drastic measures to curtail our consu mption o f  energy 
or such substantial imp orts  as to  cause serious econ omic 
problem s for the entire U. S. eco nomy  an d for  every c itizen.

Most o f  this "impor t im pa ct"  o r "restriction im pa ct"  
cou ld be avoided i f  a high priority, eff ect ive  national 
program o f  energy conservation is developed. The conserva­
tion need  is teal, urgen t, and will e xist for a long time. The 
next  sectio n shows lhal the effective potent ial is also
available.

THE CONSERVATION POTENTIAL
Some references to the potent ial of  conservat ion are 

con tained in the earlier discussion of the  various supp ly/ 
dema nd scenarios. However, the conservation potential  must 
be examined in grea ter dep th.

Conse rvation  is discussed under a wide varie ty of  
concepts . To some, conservation results when individuals are 
forced to  use less gasoline because prices become so 
prohibitive their freedom of  action is restrained. To others, 
conservation occu rs if, again due to eith er price or absolute 
scarc ity, individuals are forc ed,  desp ite the ir feelings of 
com for t, to adjus t their  ther mostats to  lower levels in winter  
and higher levels in summer. Examples could  go on and on.

But as sta ted  at  the  outse t, this  is no t the  fo rm  o f  
conservation which the Nation al Adv isory Counc il on Re ­
search in Energy Conservation regards as acceptable. These 
types of  approaches  cou ld be cons idered enfo rced  behavioral

modif ications. While some mod ifica tions of our  individual  
and collective  behavior are undou btedly  to  be desired, the 
Council strong ly believes tha t such  approaches in natio nal 
policy should  be reserved for short-te rm emergency require­
ments.  From  a long-term strategic policy perspective , these 
forms of  coerciveness, which constra in our  individual  
activ ity, freedom, quali ty of  life, an d economic deve lopm ent,  
are not desirable. Moreover, his tory shows them to  be qui te 
unreliable as a means of  long-te rm sustained con trol . 
Eventually , for exam ple,  higher prices for energy may be 
compensated for by increased infla tionary pressures to 
increase earnings to  such a point as to affo rd the  addition al 
energy.  The consequences  o f this  fo rm  o f  conservat ion 
imperative are econ omically, poli tical ly, and  socially cos tly  
in both the  short run and the  long run. Thus,  we contend 
tha t they  should  be the last line, not the first line, of  ou r 
national policies to  achieve energy conservation. Unfor tu­
nately , our  conc lusion must be tha t present energy policies 
place t hem in the first line. More is said on  this point later.

What then  is left to the “energy conserva tionist” ? As ou r 
definitio n in Chapter  One indicates,  there are at least two 
addit ional  avenues  ope n: (1)  reduction  of waste thro ugh 
increased efficiency of  our  systems for consuming energy , 
and (2 ) substi tut ion  of  energy collec ted from natu ral 
processes occu rring  at or  near the  point of c onsump tion  or  
use which do no t involve either  a drain upon natu ral 
resources or a d egradation of environm enta l quali ty.

Clearly, these criteria can not be met  in every  area 
immedia tely,  bu t the y can be me t in many areas. The  
resulting  savings will be more than  equal to the am ou nt  o f  
energy flo wing  fro m any tradi tiona l supply sys tem , and  
enough to so fte n the  supp ly gaps so th at they  prod uce  fewer  
harsh imp osit ions  upon f ree dom o f  action, quality o f  life, or  
econ omic developme nt.

A first step in defining the conservation potential  is to 
estim ate the  relative effici ency  of  our  existing energy 
systems. Such estimates are no t plen tiful . They  exist  in 
accurate form only as fragmented  pieces of  the overall 
puzzle. For example,  adding increased insulation will 
decrease hea t loss by a given amo unt.  Conversely, the  same 
trea tment  also reduces hea t abso rption.  Therefo re, if one 
wishes to  use walls as a therm al con duc tor,  less insula tion is 
wise. Only if it is desirable for the wall t o be come  a therm al 
barrier  is more  insulation the answer. As this example shows, 
even in as simple a prob lem as the wall of  a building, the  
calculat ion of  efficiency  must  be an individualized analysis 
which will differ substan tially with functio n, loca tion, 
orient ation,  and a varie ty of  co mplex interacting cha rac ter­
istics of  terr ain , climate, and hum an aesthe tics and purposes.

As oth er examples of  known levels of  efficiency , it is 
possible to  estimate with reasonable reliab ility the amo unt  
of  energy lost in centra lized  electrical  genera tion , convers ion, 
and dis trib ution system s. The energy efficiency limi tati ons  o f 
the internal com bus tion engine and oth er means of  powering
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transp orta tion under varying circumstances also can be 
estim ated  wi th reasonable  accuracy.

However, suffic ient  data  are not available to perm it 
adding up the  individual pieces to get the  tota l overall or net 
efficiency of  our  nati on’s energy systems. Nor are there 
adequate  representative samples of  all such energy flows to 
perm it an accu rate  “ blow up” by multiply ing the typica l or 
the average case times the tota l number of  such cases within  
our  socie ty, as is done with many scientific  models  wh ir1- arc 
depended upo n for accura te national estimates  .

In work ing with  a combination of  data  and judgme nt, 
there have been  at tem pts  to  est imate the overall efficiency of 
our  energy systems. Two such attempts were made by 
scientists at the Lawrence Livermore Laboratory at the 
University of  California and by Dr. Earl Cook of Texas A&M 
University . These  estimates traced  the flow of  energy 
throu gh the  system, assigning unaccounted  for  energy as 
waste. The reasonableness of  this  figure was then double- 
checked against the available specific detail data  which can 
be used as “ suggestive validation" of  the reasonableness of 
the overall es timates o f energy used versus energy lost.

Relating  these estimates to the framework developed in 
the  preceding chapter , Livermore Lab estim ates  tha t the 
overall waste (unused energy) in 1970 was 51% o f all energy 
produced.  Dr. Cook ’s es timates within  the same framework 
for 1971 conc lude that  the overall waste is nearer to  64%. 
(See Figures 3-2 and 3-3.)

Thus, our  estimate of  the conservation potential begins 
with what may  at fus t seem unbelievable : at least as m uch 
energy can be obta ined  through increased operational 
efficiency as was used in 1970. Put another way, our  
effe ctiv e consum ptio n cou ld double without any increase in 
produc tion i f  j ust  operational waste cou ld be eliminated. 
This does no t include  behavioral changes, which would 
prod uce ad ditio nal savings.

Of cours e, 100% efficiency is impossible, even 
theore tica lly. Therefore , a more detai led estimate is 
necessary of what porti on of this  waste might be realistically 
eliminated.

The For d Foundation  studies mentioned earlier 
contained estim ates  of  what  could  be done  by aggressive 
appli cation of  energy saving technolo gy to  projected 
consum ption if historical patterns  con tinue. If unrest rained 
growth con tinued  at past rates , the tota l consumption would 
grow from 72 Quads (Quadrillion BTU’s) in 1972 to  about 
115 Quads in 1985 and 183 Quads in the yea r 2000 . This 
could be reduced to  96 Quads in 1985 and 118 Quads in the 
year 2000 by conservation measures, a savings of  abo ut 16% 
of  tota l con sumption in 1985 and 35% in th e year 2000. Put 
ano ther way,  within  just  over two decades, nearly as much 
energy as was consumed in 1972 could  be saved through 
increased efficiency . Even if  prices and the  value  o f the dollar  
remained constant  at 1972 levels, this efficiency  would  be 
valued at abo ut $100 billion for j ust the single year 2000. If

realized at an even annual rate  betw een 1975 and the year 
2000, the cumulative value of  such savings, in 1972 dollars 
and prices, would be m ore than $1,2 50 bi llion.

In Volum e I of  a more  recent  report , A National Plan for 
Energy Research Development and Demonstration : Creating
Energy Choices for the Fu ture, the newly formed Energy 
Research and Development Adm inis tration has estimated 
that  improved efficiencies in end-use energy systems could 
reduce the annual growth rate  o f energy consumpt ion to  less 
than 2%, resulting in a 25% reduction in consumption in 
relation to  the “business as usual” approach  by the year 
2000. This tend s to  endorse the same estimated potential 
developed in the earlier  Ford  F ounda tion work.

The ERDA report  considers five basic scenarios and 
concludes tha t of  all of  the  possibil ities considered,  improved 
end-use efficiencies  would  prod uce the most dramatic 
reduction  in energy demand over the  shor t to  intermedia te 
term. Thus,  in this report , ERDA assigns near term conserva­
tion technologies the highest prio rity , ranking them with 
research, development, and dem ons tra tion technologies for 
generating alternative sources  o f energy.

However, while the  report states  such  equalit y, i t will be 
seen later that  the  plan does not  seem to achieve it; at 
present , the  operationa l strategy cont inue s to  remain 
primarily orie nted  toward increasing the supp ly o f  energy. 
These supply -oriented innovations are essential, bu t no more 
so than are effective conservat ion measures .

From this backdrop of  the  overall conservation 
pote ntial, one  needs  to  know where  such savings lie and 
which areas should  receive priority  att en tion. This requires 
an exam inat ion of  the  potential  within each of  the 
consuming sectors . However , before this further  exp lora tion , 
a word of  caut ion should be advanced about one line of  
argument which is being heard in su ppo rt of  conservation.

A Word of  Caution. Many critic s of  our  energy policies 
assert that  the United States is excessively wasteful o f energy 
because it uses more  energy per capita and more energy per 
dollar of  GNP tha n any oth er nation. These data  are cited  as 
evidence to  conc lude that  con sumption of  energy can be 
easily reduced withou t a deleterious effec t upon economic 
growth and deve lopm ent.  While sharing, at least to some  
degree, this latte r conclusion, the Counc il does no t believe 
that these per capita comparisons provide  a reliable justifica­
tion fo r the conc lusion or a reliable basis fo r p olicy actions.

Figure 3-4 summarizes selected comparisons in terms of  
per capita  con sumption for the world as a whole  and for the 
ten leading energy consuming nations . Allowing for the 
difficulties associa ted with  incomplete data  from some 
nations and with  equating monetary  unit s, it is clear th at the 
U. S. economy consumes  more  energy per GNP dollar and 
more energy per capita.

In add ition , in 1974,  three E uropean cou ntri es-Swede n, 
Switzer land, and West G erm any-e xceed ed or equalled  U. S. 
per capita  GNP with a per capita energy use figure of  about
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60% of  the American level, Looked at from this perspective, 
it appears tha t the United States could effec t the greatest 
savings through energy conservation with the least a mou nt of  
economic disruption.

With only  6% of  the  world’s pop ula tion, the United 
States uses approxim ately  a third of  the world’s energy. 
Given such a discrepancy between the num ber  o f individuals 
and the amou nt of  energy consumed, it is argued tha t large 
por tions of the energy used in the United  S tates  are devoted 
to nonessentia l purposes and that  the level of co nsumpt ion is 
neither  economically nor  mora lly just ifiab le.

These  comparisons are invalid for reasons oth er than  
statistical problems. For  example, the U. S. economy  has 
significant extraction indus tries,  which are energy-intensive. 
There are no estimates of the amounts o f energy which  each 
nation impor ts in the form of  goods , mate rials , and services 
versus wha t it exp orts  in these same forms, versus the  net 
which  it consumes within its own boundarie s. The U. S. 
economy hardly can be compared  to an economy such as 
tha t of  Japan which imports nearly  all of  i ts raw mater ials 
and is therefore not charged , in these calcu lations, with the 
energy con tent of  such materials. Nor is our economy 
comparable to a more labor-intensive economy  such as 
China,  where  huge amo unt s of  energy are derived from 
human labor and hence not  included in these  energy e m ula ­
tions . The geography of  Japan and European nati ons  is 
different  from that  of  the United States. Less transp orta tion 
is requir ed, partly because  there is less space encom passed  by 
the internal economy. These brief points should  serve to 
illust rate the  spurious natu re of  making too  much of  energy 
variations per capita and per GNP dollar. A much more 
soph isticated  analysis would be required to render  this line o f 
argument a valid basis for e ither evaluating cu rren t policies or 
form ulat ing new ones.
Conse rvation  Poten tials in Centralized Electrical  Genera tion

One of the areas where wasted  energy is most prevalent 
is th e loss in conversion and d istribution of  energy channeled 
throu gh centra lized electrical  plants. Only about thirty- fou r 
or thirty -five  per cent of such energy ever reaches  the  poin t 
of  use where still more o f it may be lost .

Conse rvation of  this electric  “seepage”  or loss could 
occu r in three basic ways: 1) increasing the efficiency of  the 
electrical  generation,  conversion, and dist ribu tion systems; 
2) r educing the amou nt of  centrally generated electrici ty 
which is consumed ; and 3) recovering the  hea t discarded  in 
the generating process and using it as a valuable  byp rod uct .

It is c lear that  three units  of  energy are saved for every 
unit  o f electrical energy which is not needed . Thus, reduc tion  
of  energy loss in end  use operation which results in a reduced 
demand for elect ricity yields  not only the  savings within the 
consuming area but addit ional  savings from gene rato r fuel 
not  required .

This makes it tem pting to  conclude that it would be 
be tte r to  transform the  nation’s electrical  system to  a series

of  individualized generators, possibly  run by diesel or some 
other form of  fuel. Such systems are in use in some areas 
now, primarily as auxiliary or standby generators. But 
engineering hist ory  shows that  the overall eff iciency  o f these 
tradi tiona lly fueled decen tralized systems is less than more 
conventional systems. They  require more tota l investment 
for the amo unt  of  energy the y can generate, they require 
more maintena nce costs , and the  efficiency of  the internal 
comb ustion generators is lower  than  tha t of  the centra l 
electrical generating plant.

However, there are now o ppo rtunit ies  open ing to supply 
a large percentage  of  low grade energy from solar collectors 
and conversion systems operating on site. Such systems can 
seldom provide  all of  the  energy needed, and thus require 
some form of  reserve source upon which to draw. But this 
does intro duce a new dimension to  the traditional argument 
against decentralized generating capabilities.

There is much discuss ion of the problems of  “peak 
load” as a part  of  the energy conservation  dialogue. This 
essentially refers  to  the fact tha t the electrical  generating 
capac ity has to be equal  to  the highes t demand placed upon 
it within  a y ear. On the average, this means that much more 
electrical  generating  capac ity must be built than  would be 
required if the  demand load were made uniform. We wish to 
poin t out , however,  tha t this is primarily a concept of  
increasing the financia l ef ficiency of  the centralized electrical 
system , not the energy efficiency . Thus,  we would not 
include these measures in our  concepts of  energy  conserva­
tion . Once this is said, we have excluded much of  the 
contempora ry analysis dealing with improvement, research or 
development  with in the centra lized electrica l indust ry.

There are three basic ways to achieve energy conserva­
tion  in the sense o f reduced  energy flows:

1) Increase  the  convers ion efficiency of  the
electrical  ge nerat ing p lants .

2) Increase the dist ribu tion efficiency of  the
transm ission lines.

3) Decrease the. demand for electr icity  through 
increasing the efficiency of  the consumption  units  or 
throu gh substituting at the point of  consum ption conver­
sion from renewable energy sources  such as solar and 
wind.
As will be seen late r, the nearest, highest return per 

investment dollar seems now t o be in the third  area.
Estimates of  the conservat ion potentia l under  the third  

category are contained as a po rtio n of  the following sections 
dealing with  each of  the  end-use sectors. The potentia l for 
the first two categories,  covering the internal efficiencies 
within  the electr ical system itself, are very sketchy. The 
FEA’s Project Independence Report assigned an estimate of 
approxim ately  3.25  Quads by 1985 if world oil prices are at 
$11 per barre l. However , substantial ly more research into  
this area is needed even to  begin to  estimate the conserva tion 
potentia l and ways to  realize it.



Conservation  Potentials in  Transpor tation
It  seems that most nat ional atten tion regarding energy 

conservation is centered upon the transp ortatio n sector. The 
fo llo wing po rti on  o f this chapter will  cause the care ful reader 
to  wonder wh y th is is the case, since far more techno­
log ica lly,  econom ica lly, socia lly, and po liti ca lly  feasible 
alternatives exis t to  achieve the same objectives in other 
sectors as wel l-pa rt icula rly  in the bu ilt  env ironment. One 
can on ly speculate on the reasons for this emphasis, b ut  it 
may stem largely fro m some combinat ion o f the fol low ing  
facto rs:

1) The energy crisis surfaced in the form  o f an o il 
embargo  and was most dram atically  imp lan ted  in the 
mind s o f  people (even sophisticated nat ional policy  
analysts and policy-makers) through long  gasoline lines 
at automobile service sta tions.  Since automobiles are so 
obv iously linked wi th  pet roleum, it  is a natu ral connec­
tio n to  assume that  the oil  prob lem cou ld be resolved i f  
dependence upon the automobile cou ld be suostantially  
reduced or  even eliminated.

2) The automobile has been qui te visib le in public 
debates as a majo r national prob lem for  reasons such as 
env ironmental qual ity , urban transp ortatio n efficiencies 
and the dis crim inatory nature o f inadequate pub lic 
transp ortatio n which impacts  ino rdina tely upon the 
poo r.

3)  There are wel l-known inef ficie ncies in the 
con tem porary  in ternal  combustion  engine.

4) The transp ortatio n sector is the least eff icie nt 
end-use category when taken as a who le. (See Figures 
3-2 and 3-3).
With  this  national attent ion  focused upon it , the 

transp ortatio n sector has been the subject o f a great deal o f 
analysis. Much o f this  analysis centers upon the relative 
energy effic ienc ies o f di ffe rent modes o f transportatio n. For  
example, as is shown in Figure 3-5, the thousands o f BTU's 
per passenger mile vary  wid ely  depending upon the type o f 
vehic le used.

FIGURE SS: TRANSPORTATION ENERGY 
CONSUMPTION OF VARIOUS MOOES

Thousands
BTU*S

M od.

P l— npr  
Miles

Number
Pas

Gal lon

Autos: Regular Size 12 1.3
Sub-compact 23 1.3
Ve ry Small (gasoline) 59 1.3
Ve ry Small (ele ctric) 78 1.3

* Buses: Urban bus 40 12
Highway bus 140 22
Minibus • 75 7

•Moto rcycle: (2  HP) 160 1
•Tra ins: Passenger train

25 0 mph Tracked
65 300

Hovertrain 15 48
Urban Mo norail 40 20

•Planes: Private plane 37 3
Regular jet (DC -8) 20 80
Jumbo je t (B-747) 30 20 0
S.S .T. (Ma ch 2 7. U.S.) 11 15 0

10.4
5.4
2.1
1.6
3.1
0 9
0.7
0. 8
1.9

8. 3
3.1
3.4 
6.3
4.2

1 1 4

• Source: Rice, Richard  A .,  1972, "Energ y Efficiencies o f the 
Transport Systems ," a paper presented before the Society 
o f Autom ot ive Engineers at the In ternat iona l Autom ot ive 
Engineering Congress, D etro it,  Michigan, January , 1973.

These relative energy effic iencies  per passenger mi le take 
on added significance when  integrated  w ith  the trends in 
vehicle use. Figure 3 -6 summarizes these his tor ic patterns. By 
1970, automobiles accounted fo r 54% o f the energy used in 
the transpo rtat ion  sector,  trucks  fo r 21% and airplanes fo r 
nearly 11%. These three most popular modes o f travel 
account fo r app rox ima tely 86% o f tot al  energy used in 
transportation, and o f course they also consume more energy 
per passenger mile than any o f the o ther vehicles.

Accordingly , energy conservation in the transpo rtat ion  
sector can be achieved by  some comb ination o f the 
fol low ing:

1. Reduce the per passenger mile energy consump­
tio n by automobi les, trucks , and airplanes. Present 
proposals call fo r achieving energy savings by reducing 
the size and weight o f autos to compact models and 
convert ing trucks to  diesel fue l, w hich gives sl igh tly more 
eff iciency . There are, however,  proposals centered 
around increasing the eff icie ncy o f existing styles o f 
vehicles through  improved inte rna l com bustion  engines 
or through  alternatives to  the inte rna l com bustion  engine 
as the source o f pow er. One such alternative is the 
elect ric car. However, conversion to  electrically  powered 
vehicles will  require three uni ts o f energy fo r each un it 
delivered  to  the vehicle plus the amount o f loss w ith in  
the vehicle operating itself.

2. Change the method or mode o f transportation 
from energy-in tensive per passenger mile vehicles to 
railroads, mass t rans it, bicyles, etc. Several estimates o f 
the energy conservation poten tia l o f these approaches 
have been made. Four o f them, w hic h are representative 
o f the ranges, are as fo llows:
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FIG URE 34 :  H IS TO R IC A L ENERGY CONSU MPT IO N PATTER NS FO R TR ANSPORTATIO N

Percent o f Total Traf fic

Total
Total Waterway Energy Average

Year Traff ic Air Tru ck Rail & Pipeline Au to Bus* (1 0 * 5 Btu) El

Inter-City  Freight Traf fic

19 50 13 50b 0. 02 13 47 41 27 00 20 00 d

19 60 1600 0.05 18 38 44 - 18 00 1100
19 70 22 10 0. 15 19 35 46 - 24 00 11 00

Inter-C ity  Passenger Traf fic

19 50 50 0 c 2 - 7 - 86 5 17 00 34 00 *
19 60 80 0 4 - 3 - 91 2 27 00 34 00
19 70 11 20 10 - 1 - 87 2 43 00 38 00

Urban  Passenger Traff ic

19 50 310* 85 15 21 00 70 00 *

19 60 43 0 - - - 94 6 33 00 77 00
19 70 71 0 - - - 97 3 57 00 80 00

•in te r-city  bus or urban mass transit.  

b Billio n ton-miles.

Bil lion passenger-miles. 
d Btu /ton-mile.

*Btu/passenger-mile.

Sour ce : Er ic  H ir s t, En erg y Intensiveness  o f  Passenger 
an d F re ight T ra nsport  M odes:  19 50 -197 0, O ak Ridge 

Nat iona l Laborato ry , 19 73 .

24
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Office of  Emergency 4.6 Quads by 1980
Preparedness

National Academy of  8.8 Quads by 1985
Engineering

Project Independence 2.8 Quads by 1980-1990
Ford Founda tion Energy 7.0  Quads  by 1985 

Policy Project
However , most  of these savings are achieved  only 

through imposing differing life-styles- smaller cars, public 
tran spo rta tion (which is largely non exis tent  in many areas 
for many travel needs), use o f rail versus a ir travel, e tc.  These 
method s fall outs ide this  Council’s defin ition  o f conserva tion 
pot ential.

The technological  forecas ts for energy conservation  
through increased efficiency of  current vehicular form and 
style  are not  encouraging; thus, we conclude  tha t the 
“desirable energy conservation poten tia l” of  this  sector is 
very high only if  substantial  technological  developments 
occu r, deve lopm ents  which seem to be years if not  decades 
away.

At this  poin t it shou ld be emphasized  tha t despite the 
close assoc iation in the public mind  between tran spo rtat ion  
and pet roleum , the enti re sector  consumes on ly abo ut hal f of 
the  petroleu m used with in the United States. Thus,  even if 
the objec tive is defined as petroleu m rather than  energy 
conserva tion (which,  in reality, is the dom inan t operational 
focus of the present search for national energy conservation 
and much of  the natio nal energy policies as a whole) , th ere is 
still at least as much potential outs ide the transpo rtat ion  
sector as  within it.
Energy Conservation Poten tial in Industrial Uses

Ind ust ry is the largest consumer of  energ y. This 
consum ption is heavily con cen trat ed in a few very energy- 
intensive manufactu ring  or industrial areas. Six major 
groups -chemica ls;  primary metals ; petr oleu m and coal 
pro ducts; paper and  allied product s; ston e, clay,  and glass 
pro ducts; and food  and kindred products-  account for  80% 
of  the fuels and electric  energy used by industry for heat  and 
power in 1971. (See Figure 3-7)

The search for  conservation in industry  has tended to 
con cen tra te upon these  high users.

At least two efforts  give some clues of  the conservation 
potent ial.  One of  these  is a cooperative program betw een the 
Federal Energy Adm inis tration, the Departm ent of  Com­
merce, and key energy  using indust ries, in which the  various 
industrie s have establ ished  voluntary  energy efficiency 
improveme nt goals for 1980.  The results thus far  for the first 
group  of  indust ries to report energy savings under the 
voluntary  program are as follows:

Indu stry  (Trade Association)
1980
Goal

Energy
Efficiency
Improvement

ALUMINUM (Th e Aluminum 10% 6.5%*
Assoc iation Inc.)

CEMENT (Po rtlan d Cement 10% 1.6%
Associa tion)

CHEMICALS (Manufacturing 15% 7.5%
Chemis ts Associa tion)

PAPER (American Paper 10% 2.5%
Institu te)

PETROLEUM REFINING 15% 7.8%**
(Amer ican Petro leum  Ins titu te)  

STEEL (American I ron  & Steel 10% 2.7%
Institu te)

•De notes 1975 vs. 1972 basel ine, all others are 1974 vs.
1972.

••D en otes  BTU/unit inp ut,  all others are BTU/unit 
ou tpu t.
On the basis of  this sampling, one might expect the 

potential for the indus trial sec tor to  be at least 10% and 
probably 12% or so by 1980,  with still fur the r reduct ion 
possible beyond tha t point.

From ano ther  perspe ctive , the  amoun t of energy 
consumed in relation to  the ou tput  o f the indust ries h as also 
been estim ated . This is an important step , because  in a 
growing economy  where  industries  are increasing thei r ou t­
pu t, significant conservation m ay be hidden  because the gross 
demands continue  to rise. Thu s, the relat ionship of  energy 
consumed to  value-added factors  has been developed by the 
Conference  Board (See F igure 3-8).

The Conference Board stud y estim ated  tha t if  energy use 
rose in propor tion to  value-added betw een 1971 and 1980 ,5 
Quads (2.4 MBPD) more  in purchased energy (plus  1.5 
Quads of captive energy) would  be used by the man ufactur­
ing secto r in 1980  alone. With out the savings es tima ted by 
this study,  energy absorbed ( including captive) would be 23% 
higher  than the projecte d amo unt .

The specific areas in which long-term improvem ent in 
energy efficiency seems most significant are: steam  genera ­
tion, heat  recovery , industrial processes, and recycling . How­
ever, many technological advances in a varie ty of  technical 
fields may introduce further  o pportunitie s for conserving the 
amount of  energy used pe r p roduction  unit.

The overall conservation potential  for the sector as a 
whole  has been estim ated  by several groups which  are 
represented by the following:
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FIG URE 3-7 : ENERGY CONSUMPTIO N IN  THE M A N U FA C TU R IN G  IN D U STR IE S. 1971
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30 2.2

11 3.9

10 7.6
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80 .2
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No . Nam e

67 .7

66 .6
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19.4

I 18.1
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5.5

28  Chemicals and Al lied Products
33  Prim ary  Me tal  Industries
29  Petroleum and Coal Products
26  Paper and Allied  Products
32  Stone, Clay and Glass Products
20  Foo d and Kin dred Products
32  Tra nsportation Eq uipme nt
35  Ma chinery,  except Elec trical
22  Te xt ile  M ill  Products
34  Fabricated Meta l Products
36  Electrical  Eq uipm ent and Supplies
30  Rubber  and Plastics Products, n.e.c.
24  Lumber and Wood Products
39  Ordnance and Misc. Mfg. Industries
27  Printing and Publishing
38  Instruments and Related Products
23  Apparel and Other Tex ti le  Products
25  Fu rn itu re and Fix tures
31 Leather and Leather Products
21 Tobacco Manufac turers

0 10 0 20 0 30 0 40 0 50 0 60 0 700 80 0

1971 Net Energy Demand,  Kw h (eq uiv.)  x IO 9

Source: Energy Conservation Research: Proceedings o f 
'.he N SF /R A N N  Conference  on Energy Conservation Research

at Airl ie  House, Virg inia, 1974
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F I G U R E  3- 8 :  R A T E S O F C H A N G E O F  R A TI O S  O F E N E R G Y  C O N S U M E D T O  

V A L U E  A D D E D . H I G H  E N E R G Y - U S I N G  M A N U F A C T U R I N G  G R O U P S . 1 9 5 4  1 9 8 0  

( p er c e nt p er y e a r c o m p o u n d e d a n n u all y)

1 9 5 4

t o

1 9 6 7

1 9 6 7

t o

1 9 7 5

1 9 7 5

t o

1 9 8 0

1 9 6 7

t o

1 9 8 0

P ur c h a s e b y all m a n u f a c t ur i n g  pl u s e n er g y  

pr o d u c e d a n d c o n s u m e d i n t h e s a m e e st a bli s h­

m e n t ( " c a p ti v e c o n s u m pti o n " ) b y

SI C s 2 9 1 1  a n d  3 3 1 2  ....................................................................................... - 1 . 6 - 1 . 8 - 2 . 4 - 2 . 0

P ur c h a s e d b y all m a n u f a ct u ri n g.................................................................... - 1 . 3 - 1 6 - 2 . 1 - 1 . 8

B y si x hi g h - e n er g y- u si n g 2- d i git gr o u p s

F o o d a n d ki n dr e d pr o d u c t s ( SI C  2 0 ) ...................................................... - 1 6 - 0 . 9 - 0 . 5 - 0 . 7

P a p er a n d a lli e d pr o d u c t s ( S I C  2 6)   ........................................................ - 0 . 8 - 0 . 6 - 4 . 0 - 1 . 9

C h e mi c al s a n d alli e d pr o d u c t s ( SI C 2 8 ) ................................................ - 3 . 1 - 2 . 1 - 2 . 7 - 2 . 3

P e tr ol e u m a n d c o al pr o d u c t s ( S I C  2 9 ) ................................................... + 2. 1 - 0 . 9 - 2 . 9 - 1 . 6

St o n e, cl a y, a n d gl a s s p r o d u ct s ( SI C 3 2 )  .............................................. - 1 . 7 - 0 . 7 - 1 . 2 - 0 . 9

Pri m ar y  m et al i n d u stri e s ( SI C  3 3 ) .......................................................... - 1 6 - 1 . 3 - 0 . 6 - 1 . 0

A v er a g e o f si x g r o u p s............................................................................. - 1 6 - 1 . 1 - 1 6 - 1 . 4

B y all ot h e r m a n u f a c t u ri n g ........................................................................... - 1 . 0 - 0 . 9 - 1 . 6 - 1 . 1

C a pti v e c o n s u m p ti o n

B y p e tr o l e u m r ef i ni n g ( SI C 2 9 1 1 )  ........................................................ - 3 6 - 3 . 3 - 4 . 5 - 3 . 7
B y bl a st f ur n a c e s  a n d st e el mill s ( S I C  3 3 1 2 ) * .......................................

0. 0 - 1 . 4 - 2 . 4 - 1 . 8

A d d e n d u m

P ur c h a s e d b y  p e tr o l e u m a n d c o al pr o d u ct s  

( SI C 2 9 ) pl u s c a p ti v e b y p e tr o l e u m

r ef i ni n g ( SI C  2 9 1 1 )’ .......................................................................................... - 1 . 0 - 1 . 9 - 3 . 5 - 2 . 5

P ur c h a s e d b y pri m ar y m et a l s ( S I C  3 3)  

pl u s c a pti v e b y bl a s t f u r n a c e s a n d  st e el

mill s ( S I C  3 3 1 2 )’ ............................................................................................... - 0 . 8 - 1 . 3 - 1 6 - 1 . 3

P ur c h a s e d b y si x gr o u p s pl u s c a p ti v e b y

SI C s 2 9 1 1  a n d 3 3 1 2 b . ..................................................................................... - 1 . 4 - 1 . 4 - 2 . 1 - 1 . 7

’ T h e i n di c a t e d e n er g y w a s di v i d e d b y v al u e a d d e d i n t h e  2 - di git gr o u p. 

b T h e i n d i c a t e d  e n er g y w a s di vi d e d b y v al u e a d d e d i n t h e 6  gr o u p s.

N o t e:  T h e d e cli n e  o f p ur c h a s e d e n er g y p er u nit f o r pr i m ar y m et al s a n d f o r all m a n u f a c t ur i n g  m a y  b e o v er st at e d  f r o m  1 9 5 4  t o  

1 9 6 7 ; si m il a rl y , c a p ti v e  e n er g y p er u n it f o r pr i m ar y m et a l s, s h o w n a s u n c h a n g e d,  m a y h a v e f al l e n d u ri n g t h e  s a m e  

p eri o d ; s e e N ot e t o  T a bl e  1- 1.

S o ur c e :  c o m p ut e d fr o m  T a bl e s 1 - 1 . 1 - 2 , a n d 1- 3.

S o ur c e: T h e C o nf er e n c e B o ar d, E n er g y C o n s u m pti o n i n 
M a n uf a ct uri n g: A R e p ort t o t h e E n er g y P oli c y Pr oj e ct 

of  t h e F or d F o u n d a ti o n, C a m bri d g e. M ass.: B alli n g er P u blis hi n g C o m p a n y. 1 9 7 4

2 7

7 8 - 5 0 4  0  -  7 6  -  1 2



174

5.0 Quads by 1985

9.2 Quads by 1980-1990  
5.6 Quads by 1985

Office  o f Emergency 5.2 Quads by 1980
Preparedness 

National Academy o f 
Engineering 

Project Independence*
Ford Foundation Energy 
Pol icy Project*
(* Value-added method)

Savings sim ilar to those projected above wo uld  approach 
one h al f o f the amount o f petroleum which the United  States 
imp orted  in 1973.

There is a tendency among many analysts to feel that the 
industria l sector wi ll “ take care o f it s e lf ’ and that it  has the 
capa city  and the mo tivation to ini tia te energy conservation 
measures in  response to rising costs. This may be an unclear 
pic ture. There are many facto rs operating  w ith in  the business 
envi ronmen t whic h migh t make it  less flexib le and dynamic 
than is supposed. The principles o f “ sunk costs”  come into 
play, in which major revisions to present industrial  plant and 
equ ipment may not  always be made in terms o f tod ay ’s 
technological and economic trade-offs , but rather in terms o f 
what  has already been put  into  place. Such situations may 
have to await some amort ization per iod before they again 
become “ econom ically  feasible.”  A variety o f tax and other 
business operat ing considerations are also operable, many o f 
wh ich  make it  un likely  that price increases w ill  not  be 
“ pushed through”  as added costs o f pro duc tion  rather  than 
seen as stimulan ts to energy conservation.

Thus, the Council believes that  the industrial  sector, 
which c learly has a valuable conservation po ten tia l, should  be 
spec ifica lly studied in detail and appropr iate technical  and 
inst itu tio na l developments should be worked  ou t to  make 
sure that  this  po tential  is rea lized.
Energy Conservation Potentia l in the Bu ilt Env ironm ent

The bu ilt  environment is related to  the consumption  o f 
energy in many ways:

•  Residential, commerc ial, and industria l bu ildin gs 
consume energy in the ir operations as buildings.

•  Particular  forms o f energy are often determined 
fo r years by the selection o f which type o f fuel will  be 
in iti a lly  instal led for  heating or air cond itio ning  in 
buildings.

•  Dif ferent bu ilding  materials require substantially  
di ffe rent  quantities o f energy in the ir pro duction .

•  Psychological and behavioral  cri teria determine 
many aspects o f bu ilding  demands. For  example, more 
lighting  has been shown to have “ good”  effects on 
morale, on crime rates, and on the qu an tity o f sales o f 
merchandise.

•  Many transpo rtat ion  needs are determined by 
the spatial relationsh ips among build ings , and among 
alternative land uses.

•  The locatio n o f man’s bu ilt  envi ronmen t 
generally determines where the m ajor ity  o f the economic

and indust rial  development w il l occur; thus, companies 
bu ild  where there is a labor force and comm unity 
structure to  support the needs o f the operation.
The energy conservation po ten tia l o f the bu ilt  envi ron­

ment entai ls no t on ly looking at build ings themselves as 
energy consuming uni ts, b ut  also looking  at how thei r design, 
or ien tat ion , and locatio n affect  other aspects o f energy 
consumption , particula rly  transportation.

There are no good estimates o f the overall potent ial 
energy savings wh ich  wo uld  accrue from  dif feren t land use 
patterns (f o r example, retu rnin g to  the clustering o f self- 
conta ined communities in wh ich  wo rk,  play, schooling, 
residence, and shopping are w ith in  walking distance o f one 
another).

Simi lar ly,  wh ile it  has been suggested that substantial 
savings would  accrue from constru cting more town houses 
and mu ltip le fam ily residences, such savings w ill  depend 
upon pub lic acceptance o f changing life-styles and may not 
be realized.

There are, however, more  reliable estimates o f  the 
amount o f  energy which can be saved in operation o f  
buildings. These calculations generally stress increased 
thermal eff icie ncy o f ex ter ior  walls  and ceilings, more e ff i­
cient operation o f mechanical systems (heating,  cool ing,  
ligh ting , etc .), and reduct ion  o f some demands, such as 
lowering  thermostats in win ter  to a level consistent wi th  
physical need rather than psychic or “ comfort need”  and 
reducing levels o f lig liting .

Fo llowin g these lines o f analysis, four separate studies 
have estimated the poten tia l energy savings which could  be 
derived in bu ild ing opera tions:

Study Quads Date
Office  o f Emergency Preparedness 4.8 1980
Nat iona l Academy o f Engineer ing 5.0 1985
Projec t Independence 2.0-6.0 1980-1990
Ford Foundation Energy Pol icy 1.0 1985

Project
An alternative concept, called “ Energy Eff icien t Bu ild ­

ings ," also has been outlin ed . This  concept takes into  
account several fac tors:

•  Build ings literal ly sit in a sea o f natural energy 
from the sun, wind , and other sources, lit tle  o f wh ich  is 
captured or converted in to  energy needs o f the buildings.

•  V irt ual ly  all energy demands for building 
opera tions are fo r low intens ity energy, i.e., energy 
which is wel l w ith in  the range o f present technological 
capabilities fo r conver ting  much o f the natural  energy - 
especially solar and w in d -i n to  useful energy fo r the 
building.

•  Thus, the bu ild ing can be a producer o f energy 
as well as a consumer.

•  There are many ways in which heat wi th in  the 
building 's subsystems can be recovered in to  the energy 
systems o f the build ing .
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•  There are many ways to  reduce  the energy 
demands by increasing the energy efficiency of  design, 
con struct ion , mechanical systems, and m aintenance.
Note  that only  this  lat ter  dimension of  energy conserva­

tion figures prominently in the calcu lations of  conservation 
pot ent ial discussed above.

An energy  efficient building may be defined as one 
which impor ts as l ittle energy as possible and which e xpo rts 
as littl e as possible rnvironm enta l pollutants .

Energy efficiency  can be realized throu gh two inter­
related processes:

•  Reducing the demand for energy as m uch as is 
feasible through energy efficient design and ope ration.

•  Supp ly as much of  th is demand as is feasible by 
recycling energy within the building’s subsystems and by 
con vert ing natu ral energy flowing around it. Note  that  
thi s conve rsion  of natural energy flowing arou nd the 
building requires no nonrenewable natural resources, nor 
does it impair natural processes.
This rela tivel y simp le reconc eptualiza tion o f  the  rela­

tionships between buildings  and energy syste ms dramatically 
increases the  pot ent ial  fo r energy conservation in buildings.

The above concepts are discussed at greate r length in two 
reports by the  American  Insti tute o f Ar chitects, “Energy and 
the Built Envi ronment: A Gap in Cu rrent  S trateg ies” and “ A 
Nat ion of  Energy Efficient Buildings by 1990.” Follow ing 
this analysis through, the  AIA has estim ated  tha t if  all new 
buildings were designed to  be energy effic ient  from the 
beginning, they could save a t least 60% of  the energy which 
they  would otherwise  requ ire from some centra lized supply  
system . In add itio n, if  older buildings  were converted  to  an 
energy eff icient con cep t, they  could  reduce thei r energy 
demands on  central systems by at least an average of 30%. 
None of  these  savings would  require behavioral  change,

disc omfort , or a restr ictio n of  “ psychological well being” 
derived  from tradi tional approaches to living and work ing in 
buildings.

It has been  estim ated  tha t if we began in 1975 to  build 
ail new buildings to  be energy efficien t and to convert old 
buildings at an even rate  of abou t 7% per  year, tha t within 
just fifte en years  (by  1990) we cou ld be saving over 12.5 
million barrels  of o il per day or 25 Quads o f energy  pe r year. 
Moreover, those  savings are cumulative. They  begin the  first 
year with  1.7 Quads and progress each year to  the  1990 
pot ential.

Acc ording to one  auth oritative estimate,  this is an 
am ount o f  energy equivalent to that  which could  be 
produced in 1990 from  either dom est ic petrole um,  nuclear 
power, coal, or  bo th  domes tic and  imported  natural gas.

In recogn ition  o f  this near term  op portunity, and o f  the 
relat ively less di fficu lt technical,  polit ical, and  economic 
issues associated with  its  realization, the  Council has de voted 
its priority at ten tion in this report to  developing additional 
ideas and recommendations in this area.

One final po int is appropr iate : these e stimated savings do  
not begin in any way to tap the potential  which accrues from 
using less energy-in tense building materials or reducing 
tran spo rtat ion  requ irements  by changing land use patt erns 
and spatial relationships .

SUMMARY
In summary , in terms of  the definit ion  of  desirable 

energy conservation developed in Cha pte r 1, it seems clear 
tha t the nation can more than  make  up for the projecte d 
domestic  supply deficiencies if the potent ial of  energy 
conservation can be achieved. The estim ates  discussed in the 
preced ing sections are summarized in Figure 3-9.

F IG U R E 3-9: SU M M A R Y O F C O N SER VA TIO N  P O TEN TIA L ESTIM ATES

Sector Study Savings (Quads) Date

Transportation Office  o f Emergency Preparedness 4.6 I9 6 0
National Aca demy o f Engineering 8.8 19 85
Project  Independence 2.8 19 80  1990
Ford Foundation 7.0 19 85

Industry Of fice of  Emergency Preparedness 5. 2 19 80
National Academy of  Engineering 5.0 19 85
Project Independence 9. 2 19 80 -1 99 0
Ford Foundation 5. 6 19 85

Residential- Of fice of  Emergency Preparedness 4. 8 I9 6 0
Commercial National Academ y of  Engineering 5.0 19 85

Project  Independence 2. 0- 6.0 19 80  1990
Ford Foundation 1.0 19 85
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CHAPTER IV : PRESENT ENERGY C ONSERVATION  RESEARCH 
POLICIES A ND  ACT IVITIES

INT RO DU CTION
The previous chapter showed the opportunit ies  for  

energy conservation. Whether these opportunit ies  w ill  be 
captured and over what time span depends to a large extent 
on adequate research and the practica l applicat ions flowin g 
from it . This  chapter reviews present and proposed energy 
research programs and summarizes the exte nt o f nationa l 
eff or ts (at least as manifested by research) to  incorpo rate  
energy conservat ion in to  the fab ric o f energy pol icy .

As Figure 4-1 shows, energy research fun ding was 
ins igni ficant as late as 1972. Then, between 1974 and 1975, 
energy development and conversion fun ding spurted 74 per 
cent and energy research spending advanced t o four th  place 
among four teen general R&D functions.  By 1975 energy was 
demanding 5.1 per cent o f the federal budget, up fro m 2.1 
per cent in 1969.

A  breakdown o f federal energy spending for  the 1969 to 
1975 period is presented in Figure 4-2. Al tho ugh the 
percentage expended for  nuclear research declined from 
nearly  90 per cent in 1969 t o slig htly less than 60 per cent in 
1975, it  st ill heavily dominates the fie ld,  representing over 
twice the funding fo r any other component o f energy 
research and development. Most o f the rest o f the increase in 
research expenditures from 1969 to  1975 went toward  
tripl ing research in the areas o f fossil fuels.

Research support fo r solar energy was in itia ted  in 1972 
and grew rap idly  from its  low in iti al  base. The same trend 
was ev ident in spending fo r geothermal energy. In  the case o f 
energy conservat ion research, for  practical purposes funding  
did  not  begin unt il 1974 and generally lagged behind 
obl igations for other,  longer-established programs.

Thus, long-standing nuclear programs and a m ore recent 
expansion o f research on fossil fuels  wi th  some new 
alternat ive sources dominate federal research and develop­
ment init iatives  in the fie ld o f energy. This supply-oriented 
emphas is overw helmin gly defines our basic national strategy: 
refi ll the  energy supply lines b y fur ther  explo itation o f  fossil 
fuels  and rely upon nuclear energy as the  replacement before 
these nonrenewable resources are exhausted.

SPECIFIC ENERGY CO NSERVATIO N RESEARCH 
PROJECTS
Federally Funded

As shown above, the federal suppor t o f energy conserva­
tio n research began jus t a few years ago. Even though  the 
e ffo rt  is small, it  is sti ll useful  to  look  at the details . The 
section outlines  the energy conservation research projects 
supported  by federal  funds obligated in fiscal years 1973, 
1974, and part o f 1975.

Figure 4-3 summarizes the number o f projects by 
fun ding  agency.

FIG UR E 4-3: GO VERNME NT SPONSORED 
R& D PROGRAMS IN  E NERGY CONSERVATION

NSF 58 $ 5,516,312 (2 unknow n funding )
Commerce 28 4,081,400 (1 unknow n funding )
HUD 4 1,427,100
FEA 5 960 ,000
Inter ior 9 954 ,806
Defense 10 55,600 (8  un known funding)
Transportation 4 40,000 (3 unknow n funding )
GSA 1 15,000
NASA 7 (7 unknow n fund ing)
EPA 2 (2 unknow n funding )
HEW 1 (1 unknow n funding )

129 $13,050,218 24 unknown  fund ing

In terms o f bo th  number o f projects and dollars
expended the National Science Foundation played the most 
important role.  However, du ring this  period the Federal 
Energy Adm ini strat ion was on ly beginning to operate and 
the Energy Research and Deve lopment Adminis tra tion had 
not yet  been established. ERDA can be expected to play the 
dom inan t federal  role in the futu re.

These 129 research pro jects can be classified into  a 
fram ework generally com pat ible  w ith  that developed in 
Chap let II . Some varia tion is necessaiy to accommodate the 
struc ture o f research as it  is actually being carried out . This 
classifica tion structure  is as fo llow s:

Resource Acquis itio n and Processing 
Generation/Convers ion/Transmission 
End-use

1. Tra nsportation
2. Industry
3. Bu ilt  Env ironment 

Alternate Sources/Systems 
Economic /Po licy  Research 
Inf ormat ion Exchange 
Marginally  Related Studies

Figure 4-4 summarizes the 129 federally-sponsored 
programs according  to  category. Fund ing levels are included 
wherever such informat ion was available.

The major energy conservation research areas include: 
(1 ) economic and po licy research; (2 ) a lterna tive energy 
sources and systems; (3 ) end-use research in transportation, 
industry  and the bu ilt  env iron ment. Taken together these 
three main categories account fo r 73 per cent o f the research 
studies funded and over 76 per cent o f the fund ing.  (The 
latter figure  may no t be an accurate ref lec tion  o f the funding  
distr ibution  since nine o f the transportation studies have 
unknow n fun ding levels.) Conservation programs most
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FIG URE 4 -1 : FED ER A L R & D  O B LIG A TIO N S BY FU N C TIO N . 
FY 19 69 , 19 74  lest .) and 197 S le tt .)

(Bil lions of dollars)

National defense

Hea lth

Energy development  
and conversion

Env iron men t

Science and 
Tec hnology base

Natural  resources

Tran sporta tion
and

communicat ions

Education

Income security and 
social services

Area and comm uni ty 
development and 

housing 

Economic growth 
and pro ductivity

Crime prevention 
and control

Intern ational 
cooperation and 

development

Source: National Science F oundation , An Analysis o f 
Federal R&D Funding by  Fu nction, Fiscal Years 1969-75, 1974
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FIG UR E 4-2: FEDE RA L ENERGY RESEARCH & DE VELO PM EN T PROGRAM
(millions of  dollars)

Program Area

Program Level (Obligations) Percent Change 
from

FY 1974 to 1975

Estimated
Total

FY 197 5- 19 79FY 1973 FY  1974 FY  1975

1. Conservation 32.2 65.0 115.7 ♦  78 700
a. End use (Residential & Commercial) 15.0 15.0
b. Improved Efficiency (Transmission) 2.9 5.0 18.8 ♦  276
c. Improved Efficiency (Conversion) 6.5 15 9 29 8 ♦ 100
d. Improved Efficiency (Storage) 1.6 2.9 6.4 + 121
e. Automotive 7.4 14.2 237 + 67
f.  Other Transportation 13.8 13.0 22 X) ♦  69

2. Oil, Gas. & Shale 18.7 19.1 41.8 + 119 400
a. Production .3 3.0 17.0 ♦  467
b. Resource Assessment 4.5 5.0 13.1 + 162
c. Oil Shale 3.2 2.3 3.0 ♦  30
d. Related Programs 10.7 8.8 8.7 1

3. Coal 85  1 164.4 426 .7 ♦ 160 2,900
a. Mining 1.7 7.5 55.0 ♦  633
b. Mining Health & Safety 28.2 28.3 31.0 + 10
c. Direct Combustion 1.5 15.9 36.2 + 128
d. Liquefaction 11.0 45.5 108.5 ♦ 138
e. Gasification (High BT U)* 32 5 33.0 65.3 + 98
f. Gasification (Low BTU) 4.6 21.3 50 7 + 138
g. Synthetic Fuels Pioneer Program
h. Resource Assessment

50 0
1.0 1.2 1.9 ♦ 58

l. Other (in d. Common Technology) 4.6 11.7 28.1 ♦  140

4. Environmental Control 38.4 65 5 178.5 + 173 800
a. Near term SO
b. Advanced SO

19.0 39.9
4.0

82.0
12.0

♦ 174
♦ 200c. Other Fossil F̂ uel Pollutants

(ind. NOX , Particulates) 8.8 13.1 57.0 ♦  335
d. Thermal Pollution .6 1.5 18.5 +1133
e. Automotive Emissions 10.0 7.0 9.0 + 29

5. Nuclear Fission 406.5 530.5 724.7 + 37 4,000
a. LMFBR 253.7 357.3 473.4 + 33
b. Other Breeders IGCFBR&MSBR) 5.6 4.0 11.0 + 175
c. HTGR 7.3 13.8 41.0 + 197
d LWBR 29.5 29.0 21.4 26
e. Reactor Safety Research 388 48.6 61.2 ♦  26
f.  Waste Management 3.6 6.2 11.5 ♦  85
g. Uranium Enrichment 50.3 57.5 66.0 + 15
h. Resource Assessment 2.8 3.4 10.4 ♦ 206
i. Other (in d.  Advanced Tech.) 14.9 10.7 28.8 + 169

6. Nuclear Fusion 7 48 101.1 168.6 + 67 1,600
a. CTR 39.7 57.0 102.3 + 79
b. Laser** 35.1 44.1 66.3 ♦ 50

7. Other 16.5 53.5 154.5 + 189 900
a. Solar 4.0 13.8 500 + 262
D. Geotnermal 4.4 10.9 44.7 + 310
c. Systems Studies 7.2 17.3 30.0 ♦ 73
d. Misc. .9 11.5 29.8 + 159
Tota l, Direct Energy R&D 672.2 999 1 1810.5 ♦ 81 11,3 00

'Funds for High Btu Gasification in Offica of Coal Research Budget do not include Trust Fund Amounts 
"Inc lude s amounts for Laser Fusion directed toward Mili tary Applications

Source: Presidential Energy Message, January 2 3 ,1974, 
Summarized in Energy Controls: The Energy User’s Guide 

to Meeting the Energy Crisis, Prentice Hall Inc., 1974 
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FIGURE 4-4: GOVERNMENT SPONSORED R&D PROGRAMS 
AND FUNDING RESEARCH CLASSIFICATIONS

A. Resource  Acqu isition and Processing 4 $ 960,1 00
B. Genera tion/Conversion/Tra nsmission 4 954,800 (1 unknow n funding)
C. End-use (G eneral) 3 75,0 00 (1 unknow n funding)

I.  Transportatio n 17 664 ,900 (9 unknow n funding)
2. Indu stry 13 2,035,756
3. Built Environme nt 26 2,519,600 (3 unknow n funding)

D. Alternat ive Source/Systems 14 2,038,093 (3 unknow n funding)
E. Economic /Poli cy Research 21 2, 64 13 74 (3 unknow n funding)
F. Info rma tion  Exchange 19 572,095
G. Marginally Related Studies 8 588 ,000 (4  unknow n funding)

129 513,050 ,218 24 unknown funding)

closely allied to new forms of usable energy also received 
prio rity  attention.

In absolute terms, the spending for improving end-use
programs  was negligible. Even assuming that  spending for 
transp orta tion research approa ched  the levels for  industry  
and the  built  envi ronm ent,  in a two year period the  amount 
expend ed would  have been only slightly over $6 million, or 
about 1/2 per cent  of  total  spending for energy research in 
fiscal 1974 alone. So neglected was end-use research  tha t the 
cur ren t ERDA budget lists no spending in tha t category for 
1974 and 1975.

With respect to energy conservation in th e buil t envi ron­
ment,  thir ty-four  research  projects can be iden tifie d. Figure 
4-5 shows a breakdown of  these projects  acco rding  to  areas 
of  inves tigation .

The Smithsonian Science Inform atio n Exchange , from 
which  the preceding analysis was drawn, also listed 8 solar 
energy  projects for the built envi ronm ent. The Counc il's 
def initi on of  conservation would  include such projects , but 
obviously many more solar projects  were und erta ken  during 
the perio d in question. From July  of  1973 to  Janu ary of  
1975, fourt een federal  agencies sponsored 171 solar energy 
pro jects at a cost of  more than  524 million.  Results o f much  
of  this  research  will have a direct bearing on conservat ion in 
the buil t envi ronm ent.

Primary emphasis has been placed on space conditio ning  
and the application  of  new energy systems.

The  research program und erta ken  thus far in the built  
environm ent is typical of  the program for end-use conserva­
tion in general -lim ited funding and the lack of  a compre­
hensive research  s trategy .
Privately Fund ed

No single summary of  energy conservat ion research in 
industry or academia exists  and a clearinghouse  for such 
info rma tion  has not been established. Some idea o f th e kinds 
of  research  pro jects focusing on energy conservat ion carried 
out  recently  by the  private sector can be gained from a 
sampling of  projects compiled  by the Smithsonian Science

Info rma tion  Exchange.  Figure 4-6 summarizes these p rojects 
according to  the class ification scheme developed earlier. 
(Spending figures for these projects have not been included 
since funding levels for many of  the pro jects were not 
provided.)  As was the case with the  federally-sponsored 
research , programs were con cen tra ted  in the area of 
economics and policy research  and end-use applications.

FIGURE 4-6:  PRIVATELY FUNDED 
ENERGY CONSERVATION 

RESEARCH PROJECTS

A. Resource Acquisition  and Processing 1
B. Generation/Conversion/Transmission  3
C. End-use (General)

1. Tran sportat ion  8
2. Industry  8
3. Built Envi ronment 12

D. Alternative Sources/Systems 4
E. Economic/Policy Research 6
F. Info rma tion  Exchange 1
G. Marginally Related S tudies 3

46

Privately funded research  projects in the  built  envi ron­
ment  are broken down by category in Figure 4-7. For  the 
most par t, private  and local government effort s were con­
cen trate d in areas offer ing the most  significan t potent ial 
savings-overall building design and environmen tal cont rol 
systems. As might be expected,  pro jects offering  pract ical 
applications for industry  and government enti ties  (such as 
the design of  more  energy effic ient  structures, system 
com ponents , and storage capabi lities ) received more att en­
tion  than studies dealing with  life style  changes or legislative 
questions  such as building  standards.  Although such a small 
sample is probably not broadly representative of  nonfederal
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FIG URE 4 -5 : FED E R A LLY  SP ONS ORE D RESE ARCH PR OJECTS -  B U IL T  E N V IR O N M E N T

?
2
£

I

Is
£ i

1.

2.

3.

Simulat ion/Va lid at ion of  Environmenta l
Co ntrol Systems

Co nserv ation -Residentia l Space and Water 
Hea ting

Energy Conservation in Housing X X

X

X

X X X X X X X

4. Design, Analysis, Eva luation o f Energy Conserv­
ing School X

5. Design o f Energy Conserving Schools X

6. Energy Conservation in Housing X X X X X X X X X

7. Research,  Design, Construction of Low
Energy Util izat ion School X

8. Applied  Illu minat ion X

9. Service System Standards X

10. Ex terio r Envelope Design X

11 . Ap plied Energy Labeling X

12. Planned Ve nt ila tio n X

13. Housing Retro fit X

14. Planned Co mfort Measures X X

15. Existing Building Energy Analysis X

16. New  Build ing Energy Design X

17 . Ret ro fit of  Housing X

18. Opt im izat ion of Energy Util izat ion X

19. Sealed Insu lating Glass Units X
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FIGURE 4-6: FEDE RALLY SPONSORED RESEARCH PROJECTS -  BU ILT  EN VIR ON ME NT  
(continued)
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FIG U R E 4  7: NON FED ER A L RE SE ARCH PR OJEC TS -  B U IL T  EN V IR O N M E N T
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10.

Energy Conservation Studies for  Commercial and 
Industrial  Buildings

Assistance in  Design o f Energy Conserving Home

Design Engineering o f Heating and Air C ondit ioning 
Products f or Mobile, Modular  and Residentia l Housing

Residential Energy Use Chara cte rization

Energy Conservation Through Building Design

Dev elopment of  Concepts fo r Insulating  Basement
Walls of  Electric ally Heated Home

Building Energy Conservation Study

Op tim izat ion of Structures Based on Energy 
Conservation

Design o f Bui lding and Environme nta l Control
Systems f or Energy Conservation

Energy and Architectu ral  Design

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X X

X

X

11. Conservation by Imp roved Building Design and
Constru ction X

12. Econom ical  Man agement of Energy in Buildings X
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research projects, the research emphasis seemed to be on 
developing or ado pting technica l or operationa l init iati ves  to  
the so lution o f read ily ident ifia ble energy problems.

Beyond the kinds o f projects high ligh ted in the 
Smithsonian survey, a number o f other developments have 
taken place in the last two years. Several large corpora tions 
have adopted computer technology fo r analyzing the 
poten tia l energy savings in build ings. These techniques have 
made possible a comparison  o f alternate approaches to 
greater energy eff iciency  in specific situations. During  the 
same period, significant ef fo rts  to  organize a solar energy 
constituen cy have taken place in the  priva te sector and 
industry  ef fo rts  to  make solar  technolo gy com mercia lly 
feasible have in tensifie d.

Also no t shown in the above summary are the e ffo rts  o f 
industry  associations in  conjunction w ith  energy research. 
The majo r energy industries all  support rather extensive 
research effor ts,  but  thei r programs generally are aimed at 
produc t development and increased supp ly. In the elec tric 
indus try ’s research program,  however, as exem plified in the 
work o f the Ele ctr ic Power Research Ins titute,  conservation 
programs are estimated to  account  fo r 40  per cent o f 1975 
expenditures. As conservation assumes a more promin ent  
role in natio nal energy po lic y,  conservation research in the 
priva te sector may grow  accordingly; however, w ith ou t 
effective advocacy fo r conservation, priva te sources may 
fo llo w the federal gove rnment ’s lead and con tinue to 
concentra te on supply-orie nted projects.

SU MM ARY
Energy conservation research, bo th  federally-sponsored 

and pr iva tely- ini tia ted , remains in its  infanc y. Without a 
major shi ft in energy po licy,  research ef fo rts  in this vita l fie ld 
will  remain inadequate. Growth in conservation research and 
the development o f conservation  demonstrat ion projects w ill  
require signifi can tly higher levels o f fu nd ing- a development 
which w ill  not  take place unless a nationa l comm itm ent is 
made to capture the conservation potentia l.

The next section outlines present federal plans fo r future 
energy conservation research.

FE DE RA L BUDGET PLANS FOR FUTURE ENERGY 
CO NSERVATIO N RESEARCH

The best ind ications o f future federal  eff or ts in energy 
research and development are to  be fou nd  in the recomm­
ended budget o f the Energy Research and Deve lopment 
Adminis tra tion and in the agency’ s Nat iona l Plan fo r Energy 
Research. Development and Demonstrat ion.

Figure 4-8 shows the proposed program and financing 
data fo r ERDA in fiscal 1976. While  the proposed budget is 
in excess o f $3.7 bi llion , over $200 m ill ion w ill  go to  cover 
the cost o f program suppor t, and over $1 bi llion  (in  the 
categories o f weapons, laser fusion, nuclear materials 
security , and naval reac tor deve lopment) is earmarked fo r

nat ional security . This leaves about $2.5 bi llion  fo r research 
in supp ort o f our nat iona l energy polic ies.

Spending for  nuclear energy has again received the 
highest p riorit y, commanding more  than 60% o f ER DA ’s 
total  budge t. Thus, nuclear energy cont inues to be relied 
upon as the dominant long-range energy source o f the future, 
though there are substantial increases in fun ding fo r alternate 
and oth er rela tive ly undeveloped sources o f energy.

The recommendations fo r solar energy expenditu res are 
significant fo r energy conservation in  the bu ilt  environment. 
In  percentage terms, an increase o f 551%  in  solar energy 
spending seems to  signal a more pro minent  role , bu t tha t is 
not  necessarily the case. This large percentage w il l st ill 
provide on ly about 116% o f the to ta l ER DA  budget. The 
amount is less than 55% o f the accelerated budget recom­
mended by a Nationa l Science Foundation panel o f experts 
(the Eggers Panel) in a repo rt submit ted to  Dr. Dixy Lee Ray 
in 1973. The panel's  recommendations are summarized in 
Figure 4-9.

Spending fo r exploring  ways to  use energy more e ff i­
cie ntly amounts to less than 1% o f the to ta l budget. End-use 
conservation programs, which are o f particular importance
for  conservation in the bu ilt  environm ent, w ill  receive on ly 
$3 m ill ion ou t o f a tota l budget o f over $316 b ill io n .

The objective  o f end-use conservation research, as 
described in the budget appendix, is to  develop “ new 
technologies fo r reduc ing energy u til izatio n”  in residential 
and commercial build ings. In  a dd itio n to recommending on ly 
$3 m ill ion fo r the program, the on ly act ivit ies described 
under the heading o f end-use conservation are research on 
energy ef fic ient  appliances and the deve lopment o f 
techniques fo r determining the po ten tia l returns o f end-use 
conservation.

Priorit ies  reflected in ER DA ’s budge t have changed 
somewhat (at  least rheto rical ly)  since the new agency has 
begun its opera tions.  Under its enabl ing legislation,  ERDA 
was directed  to develop a comprehensive nat iona l energy 
plan; Vo lum e 1 o f the proposed energy agenda, A National 
Plan fo r Energy Research, Development  and Dem onstrat ion:  
Creating Energy Choices for  the Fu ture , sketches a more 
balanced energy program than the budget under which 
ERDA w il l be operating fo r the current fiscal year. Both 
energy conservation and solar energy are considered integral 
parts o f nationa l energy po licy according to the scenarios 
developed in the ERDA report.  The true test o f the strength 
o f tha t conv ict ion , however, w il l come in  the ye t to  be 
received funding recommendations wh ich  w ill  resul t from 
ef fo rts  to implement the comprehensive energy plan.

Recommendations fo r federal ini tia tives in end-use 
conservation as outlin ed  in the ER DA  nat ional plan are 
sketched below in Figure  4-10. According to  ER DA ’s 
estimates, implementa tion o f the recommended programs 
would  yie ld savings o f between 2.5 and 6 Quads ann ually  in 
1985 and as much as 4.5 to  9.5  Quads annuall y in 200 0 
with in  each o f the  end-use categories.
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FIG URE 4  8:  PROGRAM A N D  F IN A N C IN G  
(IN  THOUSANDS OF DO LLARS)

Identif icat ion code 19 -00-01 00 -0 -1 -9 99 actual 19 74  19 75  est. 197 6 est.

Program by activi ties: 
Direc t program:

1. Fossil energy developm ent:
(a) C o a l................................................................................................... 62 ,6 13 17 4,19 9 27 9,4 73
(b)  Petroleum and natural gas .......................................................... 7, 87 7 17 ,267 23 ,6 47
(c) Oil  shale ............................................................................................ 2, 78 0 3,45 4 8, 14 7

2. Solar, geotherm al, and advanced energy systems development:
(a) Solar energy development .......................................................... 3,93 7 8, 77 0 57 ,1 00
(b) Geoth erm al energy dev el opm en t.............................................. 6,231 13 ,800 28 ,3 70
(c) Advanced energy systems res ea rch............................ ................ 4, 16 0 12 ,284 23 .1 73
(dl Physical research ........................................................................... 25 2, 82 5 28 1, 60 0 312 ,5 00

3. Conservation research and development:
(a) Electr ic power tran sm ission ........................................................ 1,531 6, 37 2 11 ,830
(b) Advanced a utom otive  power systems ..................................... 1,50 0 4, 49 0 8, 24 0
(c) Energy storage systems ............................................................... 1,68 9 5. 80 0 9,1 00
(d) End-use energy conservation research and dev elopment . . 3,00 0

4.  Nuclear energy developm ent:
(a) Fusion power research and dev elo pm ent................................ 52 ,968 85 ,0 30 12 0, 00 0
(b) Fission pow er reac tor deve lo pm en t................. 28 6,301 38 4,08 8 44 3,6 75
(c) Naval reac tor d ev elopm en t......................................................... . 15 4.12 2 16 7,00 0 18 6, 20 0
(d) Space nuclear syste m s................................................................. 26 ,237 26 ,600 30 ,9 00
(e) Nuclear m ate ria ls ........................................................................... 51 1, 37 4 64 6, 08 0 828, 94 0
(f ) Advanced isotope separation te chno lo gy................................ 3,27 2 11 ,700 24 ,200

5. Nat ional security:
(a) Weapo ns ............................................................................................ 78 5,87 4 81 9,99 7 873, 51 5
(b) Laser f u s io n ..................................................................................... 36 ,853 41 .4 00 54 ,0 00
(c) Nuclear materials secu rity .......................................................... 4, 36 5 5, 86 3 10 ,945

6. Environm ental and safe ty research:
(a) Biomedical and environmental re se ar ch .................................. 10 6.26 0 13 2.21 5 15 6, 51 5
(b) Waste management ...................................................................... 16 ,606 29 ,570 36 ,000
(c) Opera tional safe ty ........................................................................ 2,12 4 3,21 0 5, 16 0

7. Program su p p o rt ......................................................................................... 15 0,43 4 17 5,89 8 20 0, 01 8
8. Cost of wor k fo r others ........................................................................... 17 ,104 11 ,690 12 ,660
9. Adjustments to  prio r yea r costs ............................................................ 7,79 0

To tal direct program costs ............................................................... 2,50 6, 82 7 3,06 8, 37 7 3,7 47 ,3 08

Source: The Budget o f the Un ite d States, Fiscal Year 19 76 , Ap pendix
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The ER DA  plan  recognizes that where the capabi lity 
exists fo r the priva te sector to  develop effective  conservation 
technologies and to  int roduce them on a broad scale (e g., 
automobiles and large industria l energy users), the federal 
role ought to  be suppor tive and not necessarily predominant. 
In  the building s and consumer products sector,  where ERDA 
expects inst itu tio na l and economic di ffi cu ltie s,  federal 
ac tiv ity  app arently  w il l be more pervasive. A  facil ita tive role 
on the par t o f the federal government probably is a must in 
this sector because o f tradi tiona l business arrangements and 
financing problems, bu t i f  priva te ini tia tiv e is not  
encouraged, on ly a lim ited amount o f conservation may 
result.

With  respect to  conservation in buildings and consumer 
products, ER DA ’s program plan sets ou t the fo llo wing 
objectives:

Near-Term (- 1985): To  permit a decrease in  un it 
energy consum ption in exis ting  
building s and co mm un ity  sys­
tems o f 20 per cent and in new 
building s and co mm un ity  sys­
tems o f 30  per cent.

Mid-Term (-2000):  To  permit  a decrease in  the un it 
consum ption o f energy in ex ist ­
ing buildings and comm un ity  
systems by 30 per cent , and in 

*  new build ings , comm un ity
systems, and consumer products 
by 50 per cent.
To  develop and demonstrate 
conservation techno logy and 
insti tut iona l changes wh ich  will  
aid the widespread util izat ion o f 
solar energy fo r heating and 
cooling  build ings, thereby 
reducing the consumption  o f 
nonrenewable resources by  12 
per cent by  the year 2000.

To  achieve energy conservation in build ings , ERDA 
contemplates  developing performance standards f or  all bu ild ­
ings, an approach wh ich , i f  adopted, w ill  requi re considerable

research to  prov ide an up-to -date  data base fo r draw ing up 
workable standards. ER DA  antic ipates the need fo r research 
pr imar ily  in the areas o f equ ipment fo r space condit ion ing , 
lighting,  computerize d controls , heat recovery and storage, 
and bu ild ing  components and envelopes. Env ironmental 
problems should not  be o f much concern, according  to  the 
program plan,  since increased eff iciency  w il l tend  to  reduce 
the impact  o f overall energy consum ption.

Majo r obstacles to  energy conservation  in  building s, as 
ER DA  foresees them, should be ins titut iona l. They w ill  
include:

(1 ) a fragmented and conservative bu ild ing indus try;
(2 ) tra di tiona l financing methods  based on firs t 

costs rather than l ife  cycle costs;

(3 ) possible restric tions on innovative technologies 
because o f bu ild ing  codes, p rope rty  taxes, construction 
practices, etc.
Thus not  on ly technological and hardware research but 

also pol icy  research studies w ill  be required.

With the supply-dominated me ntal ity  fi rm ly  inst itu ­
tionalized, .he expansion o f  fed eral  suppor t fo r  energy 
conservation o r alte rnate energy systems w il l be d if fi cu lt  to 
obta in. Much o f  the available money fo r  energy resetrch and  
deve lopment is already "c om m it te d" in  any budget. When 
expressed as a percentage o f  increase, spending fo r  relatively  
new research areas w il l sound impressive, bu t in  absolute 
terms such spending  w il l remain relat ive ly insignif icant fo r  
years unless there is a basic s hift  in  our  opera tion al strategy.

Although energy conservation is supposed to  be a major  
component o f  the nation's  stra tegy fo r  dealing  wi th  ou r 
energy problems, the proposed fund ing levels f o r  conserva­
tio n research and development ind ica te a fa r di ffe re nt  set o f  
real pr ior ities. The budget f o r  fis ca l 1976, like those o f  the 
past several years, relegates conservation research to a 
rela tively  meaningless position. I f  this imbalance continues 
fo r  another  two years, i t  is l ike ly  to cause the na tio n to miss 
most o f  the conservation po te nt ia l fo r at  least tw o or  three 
decades.

The next chapter discusses a recommended alternate 
nationa l program.
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CHAPTER V: A RE CO MMEN DED NA TIONA l PROGR AM OF 
ENERGY CO NSERVATIO N RESEARCH FOR THE BUILT ENV IRON ME NT

OVERVIE W
Preceding chapters make it  apparent that the na tion’ s 

present and planned research activi ties  in  energy conservation 
are inadequa tely funded, too  narrowly  oriented, and lacking 
in long -term basic research. While these generalizat ions apply 
to  all the energy sectors, this  chapter w ill  deal on ly w ith  a 
suggested nat ional program for energy conservation research 
in the  bui lt  environment.

As pointed ou t in Chapter I,  the “ bu ilt  environme nt"  
includes the design, cons truction,  and opera tion  o f bui ldings;  
the land use concepts and practices wh ich  determine  spatial 
rela tionships o f build ings : and the various fun ctions  which 
are cond ucted with in  and among them. Thus, the bu ilt 
env iron ment may be thought o f fro m the stan dpo int o f a 
varie ty o f “ ent ities” :

•  ind ividual  buildings o f all kinds;
•  build ings in close p ro xim ity  w ith  energy integra­

tio n poten tial , e.g., in residentia l clusters , commercial 
fac ilities, and various industrial opera tions ;

•  buildings w ith in  given areas: like neighborhoods, 
communities, inter -urban areas, and me tropo litan areas. 
In  approaching the development o f research programs,

several other dimensions must also be taken in to  account. 
Fo r example, Chapter IV  shows that present research 
act ivit ies  have pr imari ly been structured around functiona l 
component systems such as heating and coo ling , ligh ting , 
ex ter ior walls, and on-site solar generating systems. Each o f 
these component systems o f individual building s is looked at 
in  terms o f the  function  the b uild ing  serves.

The relationships to exte rnal energy supp ly systems 
(e lect ric ity , natura l gas, fuel oi l, and coal ) are also impor tan t 
parts  o f the overall fram ework for  understanding the tot al  or 
“ ne t”  energy requi rements o f the built  env iron ment. This 
“ external”  category also includes the energy units 
“ impo rted”  in the mater ials and techniques used fo r con­
struc tion.

In  addit ion , a balanced research program wo uld  include 
di ffe rent  categories such as basic research, explo ratory  
deve lopment, applied research, dem onstration projects , and 
the infusion o f knowledge and technolo gy in to  general usage.

Fin al ly,  research approaches are fundam entally  affected 
by  whether one is th inkin g o f re trofit tin g or  mo di fying  
existing ent ities  with in  the bu ilt  environment  or o f cap turing 
the opportunit ies  associated wi th  the creation o f new entities  
in such effor ts as urban redevelopment, comm un ity  growth , 
new tow ns, or emerging urban centers.

DE FINI NG  THE DESIRED SYSTEM CHA RACTERISTICS 
OR ST RATEGIC  ATTRIBU TES

The basic strategic att ribute s o f the na tion’ s energy 
systems were outlined  in Chapter II . Sta rting w ith  these

general concepts, the desired system for  energy use in the 
bu ilt  env ironment can be def ined  as one which, to  the 
max imum degree feasible, reflects the fol low ing  attributes:

•  The source o f the energy is more im po rtant  than 
the amount which is consumed. Thus, reliance upon 
energy derived fro m nonrenewable resources is to  be 
min imized. I f  given a choice between reducing quantities 
consumed bu t obtained from  nonrenewable resources, or 
consuming more in gross BTU’s bu t "impo rti ng ”  less 
fro m nonrenewable resources, the latte r choice is 
preferable.

•  Wherever feasible and economically  jus tif ied , 
energy should be derived fro m natural recovery and 
recycling processes w ith in  each building , thus 
implement ing  a concept o f max imum decentralization 
w ith  minim um  impo rt requiremen ts. This strategy begins 
w ith  each. buildin g and moves outward to groups o f
building s, com munities, and regions. *

•  Waste resu lting  from ine fficie nt  techn ical 
systems w ill  be reduced to  a minimum.

•  There  w ill  be connections to reliable centralized 
systems to  provide reserve or residual energy needs.

•  Proh ibi tive pric ing  w ill  not  be required or used A
as a means o f rationing lim ite d supplies.
It  is clear from the above that  energy conservat ion is 

more appropria tely  termed energy efficiency. The objective 
is no t just  to  minim ize  consum ption, but  also to struc ture 
the consumption  in terms o f what it  is fo r (p roduct ive use or 
waste), and to structure the supply in terms o f how it is 
derived (renewable vs. nonrenewable resources, on-site 
supply vs. im ported supply) .

For  the rema inder o f thi s chapter, energy conservat ion 
will  be considered as synonymous with  energy eff icie ncy, 
which is defined  as:

•  ma xim um  feasible reduction o f demand requi re­
ments re lated to waste;

•  ma xim um  feasible ut iliz at ion o f on-site energy 
derived fro m combinations o f natural processes and 
recycling ;

•  employment  o f the most energy eff icien t 
cent ralized reserve system, taking into account the total 
system imp lica tions.

SET TIN G THE AC HIEV EM EN T GOALS  TO BE 
SUPPORTED BY RESEARCH

The proposed research program supports action-or iented 
goals. Therefo re, it  is h elp ful  to  specify several achievements 
which should  be sought and which the research should be 
tailored to  suppor t:

•  By 1990, 90% or  more o f the individual  
building s should  be energy eff ici en t, i.e.,  tradit ion al
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supply requi rements w ill  have been reduced by an 
average o f 30% in  structures exis ting at the end o f 1976 
and at least 60% in  struc tures  b ui lt  from 1977 forward.

•  A fte r add itional  study,  the att ribu tes  o f and 
necessary developments fo r energy eff icien t neighbor­
hoods, com munities, and me tropol itan areas should  be 
def ined.  This conceptual process should be accompanied 
by the ide nt ific at ion o f applicable supporting technolo­
gies on hand, under development, or needed to  be 
developed.

•  Urba n expansion,  redevelopment, and new 
urban grow th centers star ted afte r the above d ef in itio n 
o f such expanded energy eff icien t building relationships, 
should  be constructed  so as to  maxim ize overall com­
mun ity  energy ef fic iency; equivalent consum ption o f 
tra di tiona l energy supplies in  such communities (in clu d­
ing factors such as transporta tion) should be reduced by 
a specified target over and above reductions a llocated to 
ind ividual build ings.

•  Neighb orhood, comm unity , and me tropo litan 
areas already in  place by  the  comple tion  o f the preceding 
steps should be evaluated against a series o f “ re tro fi t”  
strategies wh ich  will  achieve reduc tions  o f a specified 
targe t over and above those allocated to  ind ivid ua l 
energy eff icien t build ings . These retro fits should  be 
achieved on a prio rit y basis in communities which 
co llec tively  account fo r at least 60% o f nat iona l energy 
consumption  fo r the bu ilt  env ironment. The retro fits 
should be pu t in to  place at a rate which w ill  achieve the 
objective  by the tu rn  o f the century .
These goals are op tim ist ic and are not  lik ely to  be 

realized. However, fo r purposes o f establishing research 
pr ior ities, it  is wise to set ambitious  goals. Recognizing the 
lead times involved, it  is necessary to  have a research and 
development program which will  remove as soon as possible 
the technologica l and state-of-the-art barriers to  fu lfi llm en t 
o f these objectives.
COMPONENTS OF A BA LA NC ED  N ATIONAL  PROGRAM

A balanced research program must span activ ities  re lated 
to  each o f the dimens ions discussed at the beginning o f this 
chapter:

(1 ) “ En tities”  w ith in  the bu ilt envi ronment
(a)  ind ividual buildings
(b ) building s in close p ro xim ity
(c ) bui ldin gs with in  given areas at four  levels

1. neighborhood
2. comm un ity
3. inte r-urban area
4. me tropo litan area

(2 ) Overall bu ild ing  design
(3 ) Component systems w ith in  build ings

(a)  bu ild ing  envelope
(b ) HV AC

(c) light ing/ illu minat ion
(d ) energy storage systems
(e)  on-site energy systems

(4 ) Relationsh ips to  exte rnal energy supp ly systems
(a)  elec tricit y
(b ) fuels fo r conversion on-si te

1. natu ral gas
2. fuel oil
3. coal
4. other

(5 ) Categories o f research by  type
(a)  basic research
(b ) descr iptive research
(c) explo ratory development
(d ) applied research
(e)  dem onstrat ion projec ts
(f ) infusion in to  use

1. ins titut iona l mechanisms
2. conducive policies  and incen tives

a. economic
b. socia l/poli tical

(6 ) Physical cond itio n o f the  " e n ti ty ”  involved
(a)  Ret ro fit , redesign, or mod ific at ion o f ex ist­

ing buildin gs,  neighborhoods, etc.
(b ) New buildings,  neighborhoods , towns, etc.

When viewed fro m this  fram ework , the imbalance o f the
exis ting  research activities comes in to  even sharper focus.  
Present programs (almost to ta lly ) concentrate heavily upo n:

•  a series o f individual dem ons tration pro jects for  
various component systems w ith in  a varie ty o f build ings 
(residences, offices, schools, etc .). These are designed to  
illu strate  the present state o f the art.

•  a lim ited amount o f wor k on energy propert ies 
o f each o f the bu ild ing  subsystems as they relate to 
sett ing energy standards for  bu ildin gs.

•  a limited amount o f descrip tive research, largely 
related to  economic inp ut /out pu t rela tionships and other 
econom ic aspects o f applying energy conservation 
technologies.
A ll o f these programs are needed and can be ju st ifie d in 

the sense o f giving  priorit y to more extensive applic ation o f 
present techn ical capabilities. In fac t, however, even w ith  this  
conce ntratio n, present levels o f fun ding cannot be expected  
to produce the desired results. Beyond this, the deficiencies o f 
an unbalanced,  noncomprehensjve prog ram will  begin to  be 
fel t accurate ly with in  the next several years.

These def iciencies cannot be compensated fo r qu ick ly  by 
a rapid  infusion o f funds in a crisis reac tion . Now is the time 
to make these investments. They are m ore than ju st ifia ble in 
terms o f normal economic investment cri ter ia.  Even more  
im po rta nt ly,  such investments are po lit ical ly  and socia lly 
essential i f  our qual ity  o f life is to  be sustained. All our 
citizens w ill  benefit in bo th  economic and qua lita tive ways.
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In  out lin ing the recommended nat ional research pro­
gram, we have decided to present the structure in  terms o f 
types o f research. Though the preceding ou tlin e lists the 
categories in sequence from  basic research throug h infusion, 
the fo llo wing discussion w ill  begin w ith  descriptive data and 
proceed through infusion (the end o f the spectrum closest to  
app lica tion) back toward basic research. Some activities  will  
actually  over lap in several categories. They w ill  be discussed 
under t he ir prim e headings, however.

The recommended program migh t be viewed as a 
five-year program. The activities  should begin as soon as 
possible and should  be sustained for at least tha t per iod o f 
time. Ann ual levels o f f inancing are given for some programs, 
bu t not fo r others. However, Figure 5-1 summarizes the 
recommendations and lists the overall recommended budget 
levels by research category. Needless to  say, the c ompos ition 
and prior itie s o f the program are extremely dynamic  and 
should  be reviewed and updated at least annually .

SU BS TA NT IAL AMOUNTS OF ADDIT IO NAL  BASELINE 
DA TA  ARE NEEDED (DESCRIPTIVE RESEARCH)

Though a number o f data-developing and mode l-bu ildin g 
activ ities  have been launched, they are only a modest start. 
The fo llowing  paragraphs out line the Co uncil ’s key rec­
ommendations regarding data and model development ac tiv i­
ties. These activ ities  are discussed firs t because they  wi ll 
develop many ideas related to each o f the oth er research 
categories.
UN DE RS TANDING THE ENERGY CO NTENT AN D
PROPERTIES O F BASIC BU ILDING  M AT ER IALS

There are many materials which can be used in an almost 
un lim ited array o f comb inations in construction o f ou r bu ilt  
env ironment. While much is known abo ut the strength, 
safety, and various other properties o f materials, in  some 
cases there is insuffic ien t, ina ppropriately  organized 
knowledge  o f the ir energy propert ies. Each material has at 
least nine separate dimensions o f energy properties

(1 ) The amount o f energy required to produce it.
(2 ) The amount o f energy required to  deliver it  to  

the pro ject.
(3 ) The amount o f energy required, to  pu t it  in 

place.
(4 ) The amount o f energy required to  mainta in it

(physically ).
(5 ) The amount o f energy required to remove i t.
(6 ) The amount o f energy requ ired to  dispose o f it

(a fte r removal).
(7 ) The amount o f energy contr ibu ted  as salvage or 

used as a source fo r o ther products  (as opposed to  virgin 
mater ials).

(8 ) The energy f low s which it  manifes ts when in use 
by itse lf.

(9 ) The energy flows which it  manifests when  used 
in various com binatio ns w ith  o ther materials.

A detailed catalog o f this type  o f data is an impor tan t 
founda tion  to establishing the scie ntifi c basis fo t designing 
opt ima l energy e ffic ien cy into  the bu ilt  environment. 
Recommendation

Such data can p robably be developed most expedi tiously 
through the exis ting channels for  determ ining the physical 
prope rties o f materials. The program should be augmented 
wi th  research in to  the development o f new materials which 
embody more desirable energy prope rties. This program 
should be carried out  by  a partne rship o f indust ry, govern­
men t, academia, and non-profi t insti tut ion s. The firs t step 
might  be a three day workshop  for interested part icipants.  
This procedure would  be used to produce a proposed 
struc ture and plan. The proposal wo uld then be circu lated 
for comment, mo di fied,  and reevaluated by the original 
workshop par ticipants. A final plan fo r this program on 
materials and energy properties should be submit ted as 
qu ick ly as feasible. In  pa rtic ipa tion o f this  plan , the federal 
government should  set aside a fund o f up to  $15 mi llio n.  
Major industrial  corporatio ns should also be asked to budget 
fo r perfo rmance and support o f this  program. Private funds 
equal to  perhaps one- tenth o f one per cent o f the materials 
used in  one year’ s cons truction  would be appropria te.

This  program should be administered through a special 
inter-agency governmental body in conjunction  wi th  a 
private sector coun terpar t.
UNDERSTANDING  THE NET ENERGY CONSUMPTION 
WITHIN NATIO NAL ECONOMIES

As noted on pages 18 and 22,  unfavorable compari­
sons have been made between U. S. energy consumption  and 
that o f other nationa l economies.  Avai lable data seem to 
support the argument that America's  “ consum ption orie nta­
tio n”  has produced energy wastefulness, but  add itional 
research is necessary to  produce more valid cross-national 
energy usage comparisons.
Recommendation

According ly,  the Counc il recommends that a program be 
ini tia ted  to develop concepts o f net energy imported and 
exported by the U. S. economy in the form o f materials, 
goods, and services. This w ill  yie ld a “ net energy fo r U. S. 
consum ption”  measure which will  prov ide valuable inform a­
tion fo r the wo rld  co mmun ity , as wel l as insights fo r more 
effective  energy eff icie ncy with in  o ur own economy.

These data should be developed from an analysis o f 
materials and the flo w o f mater ials through the U. S. 
industria l and economic system. The data can be refined over 
time to develop a nat iona l mater ials energy flo w model by 
1980.
UNDERSTANDING TH E EN ERGY  FLOWS FOR BUILD­
IN GS (A  NATIO NAL MO DE L/E XP ER IMEN TA L/ 
DEMO NSTRATION PROGRAM)

Substantial data banks are being generated w ith  respect 
to the energy dynamics w ith in  component systems of 
buildings.  There are also eff or ts underway to  develop
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FIG U R E 5-1:  RECO M M ENDED RESEARCH PROGRAM A N D  FED E R A L F U N D IN G  LEVELS 

FOR ENERGY C O N S E R VA TIO N  RESEARCH IN  THE B U IL T  E N V IR O N M E N T

Descrip tive  Research
1. Energy properties  o f materials
2.  Energy flow model  in to , within,  and from the 

U.S.  economy
3. Na tional pr of ile /m od el of  energy flows  in 

build ings
4.  Na tiona l pr of ile /m od el of  energy flows  fo r 

various homogeneous groups of buildings
5.  Na tiona l pr of ile /m od el of energy flo ws fo r 

neighborhoods
6.  Na tiona l pr of ile /m od el of energy flo ws fo r 

com munit ies a nd metro po litan  areas
7.  Inventory and analysis of  recycling poten tials 

between various industrial  and other energy 
flow processes

Infus ion
1. A  series of  barrie r analyses oriente d to  moving 

tech nical states of the a rt  into use
2. An  integrated collec tion  of barrier analyses 

and a n ational inn ovational plan
3. A  set of  national education  and training 

programs fo r professionals and tradesmen
4. Clearinghouse of  successful energy conserva­

tio n applicat ions should be established

De mo nstration Projects (Subsidy o f Ex tra ordina ry  
Risks and Costs)

1. Na tio na lly  balanced set of demo nstration 
projects

2. Special  program for developing, test ing, and 
demonstrating a concept fo r "Integ ra ted 
Energy Util it ies"  fo r energy ef fic ient  build ings

Applied Research
1. Developing "n ex t generat ion" tech nical 

capabili ties

Ex ploratory Research
1. Dev eloping second and th ird  generation tech ni ­

cal capabili ties

Basic Research
1.  Developing underlying  theories and advancing 

the state of  fundam ental  knowledge

Totals

Recom mended Federal Fun ding Levels

Y  E A  R

4 5

25 M 20 M 15 M 10M 10 M

10M 10 M 10M 10 M 10 M

50 M 50 M 50 M 50 M 50 M

50 M 50 M 50 M 50 M 50M

10 M 15 M 15 M 15M 15 M

10M 15 M 15M 15M 15 M

S1 55 M S16 0M $1 55 M $1 50M S15 0M (S 77 0M )
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minim um  energy standards fo r buildings  by use, location , 
and type o f constru ction. However, there is not  yet a 
coordinated e ffo rt  to develop the equivalent o f a natio nal 
model fo r the energy How dynamics o f the U. S. bu ild ing  
inventory .

This capabil ity  can be developed in terms o f bu ild ing 
profiles  which will  represent a range o f bu ild ing  situations 
wi th in  the Un ited  States. A t this  poin t it is impossible to  say 
how many such “ cases”  would  be required to  give a valid 
nat ional sample, but the number should  be in the thousands 
rather than  the tens o f thousands.

This nat iona l bu ilding profi le can serve as a basis fo r 
developing a network o f instrumented building s used to 
prov ide actual  data on energy flow s in bu ild ing  operations. 
From this  program, a reliable nat ional mode l o f energy 
consu mption  wi th in  buildings could be developed.  This in 
tu rn  can be used fo r a wide varie ty o f techn ical and po licy 
developments. The case study buildings could also be used 
fo r design o f various forms  o f energy eff icie ncy re trofit  
packages.
Recommendation

A nat ional sample profi le o f the nat ion 's bu ild ing 
inventory should  be developed, and specific buildings w ith in  
the sample identi fied and instrumented . These buildings w ill  
be used to develop a nationa l bu ilding energy model and also 
to  demonstrate  alternative re tro fit  concepts.  The focus o f  the  
effo rt  wo uld be to achieve energy eff iciency  a t the leve l o f  
the build ing , rather  than at the level  o f  ind ivid ualize d 
systems wi th in  the build ing. Analysis o f the informat ion 
gathered in instrumented buildings should also be useful in 
provid ing  baselines for  determining energy performance 
requi rements for  buildings (po pu larly  known as annual 
energy budgets) which would  specify the maximum quanti­
ties o f  energy whic h a general type o f bu ild ing  in a given 
locale should be allowed to  consume. (Note : It  should be 
emphasized again that the object ive o f energy eff icie ncy may 
not  be minim um  consumption , but  rather minim um  net 
im po rt o f energy derived from  nonrenewable resources.) 
UNDE RS TA ND ING ENERGY FLOWS AND  EN ER CY
EF FICIEN CY  FOR P RO XIM AT E BU ILD INGS
Recommendation

A fte r fur the r conceptual wo rk,  the procedures suggested 
above fo r individual  build ings should be developed and 
execu ted fo r proxima te buildings such as several apartment 
building s w ith in  a com plex , shopping centers or malls, etc. 
UN DE RS TA ND ING ENERGY FLOWS AND  ENERGY
EF FICIEN CY  FOR NEIGHBORHOO DS
Recommendation

Again, fol low ing  the necessary conceptual  formu lations, 
an inv en tor y o f energy consum ption at the neighborhood  
level should be pursued in approx ima tely  the same manner as 
described above. However, at thi s po in t implica tions o f 
integrating land use alternatives w ith  energy eff icie nt bu ild ­
ings and buildin g complexes become more  crucial.

UNDERSTANDING ENERGY FLOWS AN D ENERGY
EFFIC IEN CY  FOR CO MM UNITIES  AND  FOR METRO-
PO UT AN  AR EAS

The supply and flo w o f energy w ith in  entire com muni­
ties and me tropo litan areas can be developed through the 
kinds o f techniques mentioned above. However , at this  poin t 
there would  be a requirement to  integrate a var iety  o f 
sophisticated technical  alternatives. As on ly one example, if  
the material and energy flows o f each industrial  process 
w ith in  the U. S. econom y were know n,  it  would  be possible 
to devise concepts o f industria l location which would  allow 
opt ima l recyc ling and overall energy efficiency. O f course, 
many other factors would  go in to  decid ing upon industria l 
sites, but these emerging economies o f energy eff iciency  w ill  
become an increasingly important cri ter ion fo r plant loca­
tion. A poten tia l resul t is the fo rm ati on  o f energy eff icie nt 
industria l parks, structured in a manner which brings 
industr ies adjacent  to  one another in order to  integrate 
industria l processes across industry  and company lines. 
Recommendation

In addit ion  to  the data comp ilation and model-build ing 
procedures (whic h would  fo llo w the same pattern as the 
above approaches), the Counc il recommends that a program 
be launched to investigate the potent ials  for  be tter  u tili za tion 
o f energy presently  wasted among various industrial  pro­
cesses. For  example, it might be possible to explore  using the 
heat generated by  some processes, which must now be 
treated as thermal po llu tio n,  as a salable by-produ ct.  Such 
activ ities are emerging, bu t we do not find an aggressive, 
comprehensive, and integrated program designed to fi ll  this 
basic data need. Individual ized  demonstration projects are 
useful bu t who lly  madequate to  capture the dramatic 
potentials  which are o ffered  by thi s approach.

MORE AD EQ UA TE  INFU SION  STR ATEGIE S AN D 
SUPPORTING PROGRAMS AR E NEEDED (DISS EM INA­
TIO N)

The present research strategy o f the federal government 
largely assumes that dem onstrat ion projects w ill  result in the 
technical capabilities being “ picked up”  by the mainstream 
o f the economy and used. Yet , experience in case after case 
has shown that this  assumption is no t always reliable. Many 
structura l, in st itu tio na l, and al tit ud inal  changes will  be 
necessary if  the nation is to  achieve the goals set for th  in the 
beginning o f this  chapter. Extensive educational  and train ing 
effor ts will  also be required i f  the na tion’s professionals and 
tradesmen are to  develop an effective delivery capacity.

According ly,  present research activities should  be sub­
stan tial ly broadened to  include  a lternative  economic, inst itu ­
tional, and oth er po licy ini tiat ives which will  be necessary i f  
state-of-the-art technical  capabilities are to be realized.
Recommendation

This research might be stru ctured  using a concept called 
“ barr ier analysis.”  Barr ier analysis includes a series o f
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inter-related inter-disc iplinary analyses which essentially “ fill 
in”  the type  of m atrix  shown in Figure 5-2.

The  barrier analys is technique may be conceived of  as a 
generalized, variable-parameter model of  a hypot hetical 
environment. In this model, the differe nt components o f the 
environment can be varied Io determine the probable success 
or failure  of  the proposed action or innov ation. Barrier 
analys is has been successfully applied to the techno logical 
innovation process, and, although energy conservation is not 
a pure ly innovative  process, many of  the same barriers will  be 
encountered in m aking  energy conservation  ideas operational. 
As applied to energy conservation opportuniti es, the 
hypo thet ical environment  of  barrier analy sis wil l include 
both research/development and technology  transfer comp o­
nents.

Reading  from  left to right on the ma trix (categories one 
through  four ), there wi ll be barriers associated with  expand­
ing the research base. Gaps  still exist in basic knowledge 
about energy conservation , in a pplied engineering, and in  the 
descriptive capa city of  the present system. Until these gaps 
are narrowed, the implementation of  certain conservation 
innovations will not be possible. For example , innovat ions or 
conservation techniques which are barely advanced beyond 
the theoretical stage obvio usly wi ll encounter a broader , and 
at the same time more intense, range of  barriers  than 
candidate opportuniti es which have progressed beyo nd the 
research and development stage.

The  techn ology  transfer barriers (categories five through 
eight) can  be summarized as follow s:

Inve ntory barriers (supply-re lated ins titu tion al). Th is
category deals with  the aggregation of  an effective 
deliver y system that can provide the techn ology  in the 
appropriate form.

Integration  barriers (delivery system-related institu-  
tion al).  These barriers deal with the “ receptor” of  the 
techn ology. Th is is the output delivery  system that 
employs  the technolo gy in rendering products and 
services.

Econ omic barriers (sup por tab ility ). Th is category  
relates to the econom ic aspects of  emp loying the 
techn ology .

Soc ial/Legal/P olit ical  barriers (de sira bili ty) . Thi s 
category includes a diverse array of value and inst itu­
tiona l issues. In  general, these barriers can be the most 
cri tica l. The y account  for many unexpected innovational  
failure s because of  the fallacious assumption that if  the 
other three barrier categories are surmo unted, these 
barriers  wil l dissolve.
It also should be recognized  that there are often very 

posit ive, even compelling, factors mili tating in favor of  the 
adoption of  a technique or innovation. These positive factors 
must be taken into  account in making a fin al judgment  as to 
the opportu nity  or probability  of  success in any situati on. 
For example, a societal need for a new innov ation  may help

to overcome qu ick ly what otherwise might be a dif ficu lt set 
of  obstacles. Thus , certain  conservation oppo rtuni ties might 
be more readily absorbed because of  their poten tial abi lity  to 
meet crit ical  needs.

Data developed under the descriptive research programs 
will provide valuable inputs into  this barrier analysis.  Once 
the barriers are well understood, appropriate pol icy and 
inst itutional initiatives can be developed. Many individ ual 
projects will be required to compile a comprehensive 
encyclopedia oi reference volume  of  barrier analyses, but 
such an integrated volume should be designed and assembled 
as work  progresses.
Recom mendation

The  federal government should organize a special pro­
gram designed to support a range of  discrete projects which w ill 
produce a comprehensive set o f “ barrier analyses.”  These 
resulting sets should be integrated into an overall catalog by 
the end of  1977. Suc h analyses should provide detailed 
assessments of  strategies to achieve each o f the objectives  set 
forth at the b eginning o f this  chapter.

Achievem ent of  conservation objectives should be 
regarded as a m ajor, com plex , national innov ation  problem. 
A  comprehensive innovational  strategy should be developed 
to produce a plan for proceeding and a framework within  
which  to evaluate progress.

Once formulated and assembled, this “ barrier analysis/ 
innovat ional plan”  should be updated regularly to provide 
smooth and effic ient infusio n of  future advances in technical 
states of  the art.
Recommendation

The informat ion collected  above (pa rtic ularly the 
inventory of  technical  capa bilit ies) can provide a framework 
to develop various curr icula for a series o f national 
educational/orientation programs. These programs should be 
application-oriented , related to demonstration  projects 
(discussed later), and accessible to practicing  professionals 
and tradesmen, financ ial po licy  makers , and other actors w ho 
colle ctive ly comprise delivery/market systems.
Recom mendation

A clearinghouse of  case studies of  energy conservation/ 
effic ienc y activitie s should be established to provide effective 
interchange and dissemination o f inform ation  about both 
successes and failures. Th is information should be broadly 
disseminated through professional and trade journ als, mass 
media, and a var iety of  other channels . Care must be taken to 
protect propr ietary interests when appropriate.  
D EM O N ST RATI O N  P R O JE C TS

As  noted in chapter IV , most of  the present research 
activ ity falls into  the category o f “ scattered”  demonstration  
projec ts oriented to particular type s of  component energy 
systems with in buildings  serving a variety  of  purposes. 
Thr ough grossly inadequate as the nation’s main research 
program , these demonstrations offer solid , near-term 
opportunities and should be su bstan tially  expanded.
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FIGURE 5-2: BARRIER ANALYSIS MATRIX
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Demonstration projects  should be looked at as “ display 
win dows”  fie ld testing under ordinary  cond itions those 
technica l capabilit ies flowin g from applied research pr o­
grams. An  adequate stru cture o f dem ons trat ion  projects  
would  display the entire range o f states-of-the-art and 
technical capabilities.

Present dem onstrat ion activities  do no t fu lf il l this  
requirem ent.  The “ case stu dy ”  pro files developed under 
descriptive research w ill  prov ide exce llen t dem ons trat ion  
potent ials  wh ich  can be econ omically integrated  and 
sc ienti fically  control led for  applied research, experim enta­
tio n,  and demonstration.

Obviously, dem onstration act ivit ies are an impo rtant  
dimension o f priva te industry  e ffo rts . However, gove rnment/ 
private partnersh ip is to  be encouraged.
Recommendation

The inv entory o f technical  capabilit ies developed in 
conjunction w ith  the “ barrie r analyses”  should be used in 
connection w ith  the natio nal pro files to  structure  an e ffe ct­
ive, comprehensive set o f dem onstration projects . Each o f 
those projects, once def ined , should be evaluated to 
determine bo th  the most  appropr iate inst itu tio na l responsi­
bi liti es  and effec tive  means of  execution.

A SPECIAL  SET OF NATI ONAL DE MO NSTRATIONS 
FOR NEW I NSTIT UTIO NAL CONCEPTS

As mentioned in  Chapter I II , a strategic program fo r A 
Na tion o f Energy Ef fic ient  Buildings by  1990 has been 
ou tlin ed. Reports by  the American  Inst itu te  o f Architects 
have described a new for m o f pub lic u ti li ty  ca lled a “ Bu ild ing  
Energy U ti li ty .”  A for thc om ing  rep ort  w il l deal w ith  this  
idea in more detail and w il l suggest a plan  fo r nat iona l 
dem ons tration projects  to  ref ine and test the concept.  
Recommendation

We recommend tha t a special inter-agency group  d irectl y 
responsible to  the President be assembled to  launch these 
dem onstrat ion pro jects as a major par t o f the na tion’ s 
Bicentennia l Era. The Adv isory Counc il w il l have more 
spec ific recommendations to  make in this  regard dur ing the 
comin g year.

A P P L IE D  RESEARCH FO R D E V E L O P IN G  
ALT ERNATIV E “ TE CH NICA L PACKAGES”  FOR 
ACH IEVING  VA RIOUS  LEVE LS  OF EN ER GY  EFFI­
CIENCY

The demonst rations closely relate to  and flo w fro m 
prev ious applied research. Each o f the model ing  programs 
and barrier analyses described above should be opera ted in 
conjunction w ith  techn ical assessment analyses to  define the 
various technical alternatives wh ich  exist  or wh ich  will  exist  
on the basis o f cu rrent research ac tivities. This procedure will  
help  to  iden tif y the gaps in current technologica l develop­
men t programs by star ting  fro m a comprehensive pic ture o f 
the desired end system or final produc t and rela ting  this  to 
basic knowledge.

The results o f these technica l analyses should be used to 
establish applied research and development programs with in  
the present state o f kn owledge in orde r to close the technical 
gaps, to  fur ther  improve the technological base currently 
available, and to develop imag inative dem onstrat ion projects. 
Atte nt ion should  be given to expanding the technical 
capabilities beyond cur ren t technolo gy. As previous ly noted, 
present research ac tivi ties  o f t his  type are very lim ited. 
Recommendation

As the preced ing programs and models are being 
developed, they  should be used to  formu late  techn ical goals 
and objectives, wh ich  in tu rn  w il l become specifications  fo r 
applied research and deve lopment associated w ith  “ nex t 
generation”  technologies. We emphasize that  the concepts 
should  emerge fro m examin ing the various "e nt itie s”  o f the 
bu ilt  env iron ment, rather than  from th inkin g in terms o f the 
component energy systems w ith in  build ings . A near te rm set 
o f technical  requirem ents wh ich  w ill  stim ula te the nex t 
generat ion o f energy eff iciency  technologies w ith in  the b ui lt  
env ironment should  be developed fro m this  procedure. These 
technologies w il l not  on ly inc lude  bu ild ing ent ities, bu t will  
also extend to  groupings o f buildings .

These technical  spec ifica tions can then be used as a basis 
fo r developing a p riorit y ranking o f specific applied research 
projects and programs.

EX PLOR ATOR Y DE VELOPM ENT
Beyond applied research oriented to the next generation 

o f techn ical capabilit ies, there is goal-oriented explo ratory 
development. The pr inc ipa l dist inc tio n is one o f tim ing . 
Ex plo ratory development might be characterized  as a 
“ min ing  opera tion ”  drawing imagina tively fro m all form s o f 
basic knowledge to  create second or th ird generations o f 
techn ical capabilities. Present research o f this  kin d related to 
energy conservation is vi rtu al ly  non-exis tent. This range of 
developments w ill  be needed f or  applied research, demonstra­
tio n,  and infusion beyond,  say, 1985 o r 1990.

Spe cifically , qua lita tive leaps in  the eff iciency  o f solar 
systems w ill  be needed. Other concepts fo r acqu iring 
renewable on-site generating capabil ity  and fo r great ly 
enhancing the potential  o f recycling are also necessary. 
Perhaps entire ly new concepts in bu ild ing  materials w ill  be 
feasible.
Recommendation

There should be a program def in itio n phase conducted 
over the next several mo nths to  define an ini tia l program for 
explo ratory development. Since this  wor k is so closely 
connected w ith  basic research, the Coun cil recommends that 
this become an integrated  po rti on  o f the  approach suggested 
in the nex t section fo r basic research. However, explo ratory 
development is more goa l-oriented than basic research and 
should  have i ts own iden tifiab le program.
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BASIC RESEARC H
One sta rtling  feature o f current conservation research is 

the absence o f basic scie ntif ic research. Th is may be due in 
part to the fact tha t energy conservation is no t considered a 
dis tinc t scien tific discip line. Its  theo retical structure must be 
derived fro m •> varie ty o f the physical,  life,  and social 
sciences. However , imaginat ive projects which can produce 
such equivalent “ leaps”  as those in the atomic  sciences have 
not been considered.  While the “ pa yo ff”  fro m such research 
is not definab le, the his tor y o f scie ntif ic and techn ical 
development has adequately documented the need for 
nourishing such basic developments in the state o f 
knowledge.
Recommendation

A series o f high p riorit y, inter-discip lina ry wo rking  
sessions should be convened w ith in  the scie ntif ic comm unity  
and assigned the task o f:

(1 ) Developing and/o r brin ging  together a 
theo retical structure fo r energy conservat ion/effic iency.

(2 ) Ide nt ify ing a series o f fundam ental basic re­
search (and  explo ratory  research) act ivit ies which are 
aimed at “ fil lin g in the theo retical stru ctu re. ”

(3 ) Developing specific proposals fo r the types o f 
projects,  team com pos ition, fun ding levels, and inst itu ­
tiona l settings which are most app ropr iate  f or  proceeding 
w ith  basic research applicable to  energy conservation. 
These workshops should  be held under a var iety  o f

auspices. Perhaps the Nat iona l Academy o f Sciences and the 
National Academy o f Engineering would  lead one prong o f 
the ef fo rt . Another ini tia tive should be regionalized meetings 
open to  a broad spectrum o f scientists and held under the 
auspices o f a “ scient ifically  neu tra l”  group such as this  
Advisory  Counc il or some other suitable  non -sc ientific  
inst itu tio n.  A leading business or industria l organiza tion  
cou ld conduct a th ird  part o f th is e ffo rt.

These activ ities  should be conducted in parallel.  The 
results o f each series o f workshops should  be made available 
to  interested individuals and insti tut ions . Fo llowing  an 
integrative and analy tical process, the inform at ion gathered 
in such workshops could form the basis of  a proposed agenda 
for basic research (and exp lorato ry development).

The relative costs o f this  program de fin ition  wo rk are

small. However , since the results  probab ly will  be fo rth­
coming at the beginning o f or during FY  1977, the federal 
government should budget an estimated allo cat ion  o f $10 
mi llio n in the FY 1977 budge t. Those funds would  be 
available for  immedia te release upon final decisions as to  the 
in itia l projects or inst itu tio na l ini tia tives to  be launched. This 
will  preclude a year or two year lag which would  otherwise 
be required to  in jec t the  program in to  the budget.

Private funds cou ld be added to  th is basic core o f federal 
support as the programs evolved.

SUMM ARY
We believe this report dramatica lly shows that the 

nat ion's energy research pr ioriti es  are seriously unbalanced 
and tha t research fo r energy conservation should be sub­
stantially  increased and extended in to  a full-scale, 
comprehensive program.

The foregoing recommendations ou tline how  to begin 
this  process. Many mo dif ica tions will  undou btedly  be 
required, and annual reviews w ill  be essential to  evaluate 
both our progress and new needs.

To  some, the financ ial recommendations w ill  appear 
ex traordin ar ily high. However , i f  the cost is compared to the 
poten tia l benefits  wh ich  w il l accrue to  each citizen and the 
nat ion , these investments w il l seem more than jus tif ied . In 
fac t, economic investment cri teria alone would  lead us to 
make many o f these investments in preference to  the more 
uncertain and much larger investments being made for  
nuclear and fossil fuel supplies.

The program should  be a national program, and thus this 
report has concentrated heav ily upo n the federal role and 
budget. This is due largely  to  our be lie f tha t federal 
leadership and financing are essential to  a well-balanced, 
coordinated, and adequa tely integrated  nat ional program.

Nevertheless, new dimensions o f governmental/p rivate 
sector partnerships  w il l be needed, bu t there is a great deal o f 
experience and many flexib le arrangements from which to 
draw. The Counc il has deemed it  more important in this 
report to concentrate upon the concept o f what a balanced 
nat ional program should include.

The Counci l urges the nat ion  to  regard these proposals as 
urgent business and to  act now on  beginning their execution.
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APP ENDIX

S'

Estimates o f energy savings averaging 30% in re trof it  
situations and 60% in new buildings were used in Chapter II I 
as reasonable assessments o f achievable conservation levels. 
These figures represent reductions o f demand for nonrenew­
able resources used in or through  centra lized supp ly systems 

the bu ilt  env ironment. Although inadequate ly suppor ted 
empirical  evidence, the estimates are wel l w ith in  the 

range of projected energy savings formu lated by  individuals 
and organizations wo rking  wi th  energy usage in the bu ilt
env ironment.

To  cite  several examples:

•  ER DA ’s mid -term objectives in re lat ion  to  con­
servation  in building s and consumer products are to 
decrease un it consum ption in exis ting  buildings and 
co mm un ity  systems by 30%, and in new buildings by 
50%.

•  FEA, in a review o f the bu ild ing  sector, 
estimates savings o f 20% to 50% o f the energy used in 
present buildings depending upon the type o f  construc­
tio n;  in new building s, the estimated savings are 50% of 
the pro jected  increase in  overall energy used.

•  L. S. Windheim  in Energy Conservation in 
Build ings for  the Ford Foundation Energy Pol icy Project

claims possible savings o f 80% in the new building s
(inclu ding 15% fo r clima te)  and 40% fo r existing bu ild ­
ings. Both figures include  savings derived f ro m improved 
operation and maintenance practices.

•  GSA’s Energy Conservation Design Guidel ines 
for  Of fice Buildings shows estimates o f 60% savings for 
bet ter con struc tion and internal design systems; 
estimates are based upon studies by Dubin-Mindell-  
Bloome Associates and Isaaks and Isaaks, Arch itec ts.

•  Energy Conservation in Pub lic and Commerc ial 
Build ings (R AN D P-5093), dealing wi th  pr ima ry energy 
fo r new air-con ditioned high-rises,  claims possible reduc­
tions o f 25% in existing structures and 45% in new 
buildings are feasible by  1985; o the r figures in  the study 
estimates tha t new savings w ould be 60% belo w present 
practice.
The examples above generally do no t take in to  account 

extensive use o f on-site systems to reduce the demand on 
nonrenewable fuel resources. Energy conservation,  as defined 
in this  report,  would  include the  int rodu ct ion o f such on-site 
systems wherever feasible. These systems alone may p rovide 
25% to  80% or  more o f energy needs. Considering  this 
add itional  dimension , the energy savings estimated in  this 
report can be regarded as conservative.

SI
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Mr. Daly. My name is Leo A. Daly ; I am an architect.
Mr. R yan. Before yon begin, Mr. Daly, T want to welcome you here 

and to note in passing, for the record, that you and I have never met. 
We do, however, share a common interest. I am a graduate of Creigh­
ton University, and I believe you had some small part in its construc­
tion and development in Omaha.

Mr. Daly. I did not realize tha t; but, I am glad to hear that  the 
graduates of Creighton are out in the world.

Mr. R yan. We have infested the whole world, I think. That was the 
whole idea of building the place anyway.

And that  brings us right  back to our prime interest today. You may 
go ahead; the committee is yours.

Mr. Daly. My remarks, Mr. Chairman, will be directed to the fol­
lowing specific points: First, we should delay no longer in launching 
a high priority , national action program designed to achieve a nation 
of energy efficient buildings within 15 years. This is t rue because of 
the growing national need to conserve energy; the current and pro­
jected dollar drain associated with the purchase of foreign energy 
supplies; the size and significance of the potential energy savings; 
the near-term technical feasibility for achieving conservation which 
can be within our grasp if we can organize our economic, political, 
and institutional structures in order to capitalize upon it ; the economic 
reasonableness and feasibility of such a p rogram; the administrative 
feasibility of such a program;  and the qualitative benefits which will 
accrue to the Nation as a whole and to millions of individual citizens.

Second, the curren t approaches, as I see it, will only result in 
fur ther  indefinite delay, which may cause us to miss much, if not most, 
of the conservation potential offered.

Third , the missing ingredient in current efforts is effective and 
sustained leadership which can mobilize the needed actions.

My first point is th at the Nation will pay  dearly if we continue to 
delay launching a high-prior ity, national program to achieve a nation 
of energy efficient buildings within 15 years.

There is increasing agreement among energy policy analysts that  the 
Nation will experience growing energy supply problems in the years 
ahead. This will be true even under the most optimistic scenarios fo r 
large-scale breakthroughs  in nuclear power or in other forms of cen­
tralized power generation which will not be re liant upon nonrenew­able resources.

We already have been provided with some relatively painless pre­
views of what such a situation  will mean. Those previews included 
more than the highly visible inconvenience of long gasoline lines: 
Plan ts were temporarily closed; as national priorit ies for allocating 
scarce resources were drawn up, some industries faced the specter of 
possible long-term shutdown due to their low prior ity status ; individ­
uals were urged to reduce th eir comfort levels by turn ing thermostats  
up or down, or by reducing lighting levels; in some situations, indi­
viduals were also urged to restrict their  travel. In addition, the cost 
of energy rose dramatically. And there appears  to be no end to the continuing cost-push inflationary spiral.

Yes; Mr. Chairman, we have been afforded ample evidence that  
the growing shortage of energy will not be an easy matter. We know 
well tha t if similar and more painful crises are to be avoided in the 1980's and 1990’s, we must begin to act now.
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Energy conservation or energy efficient buildings, however, remains 
largely an untapped potential despite the fact tha t they offer a greater 
amount of energy savings, realizable in a shorter time period and at a 
better economic return,  than almost any other energy investment dol­
lar which we could expend.

Let ’s briefly look at what this means.
If  all of the Nation’s bui ldings which are projected to be in use in 

1990 were converted to energy efficient buildings, a conservative esti­
mate is th at we would be saving the equivalent of over 12 million bar­
rels of  petroleum per day. This saving is approximately equal to the 
optimistically projected supply or energy generating capabilities of 
the entire domestic oil industry, coal, nuclear power, or both imported 
and domestically produced natural gas.

These savings could begin almost immediately, star ting  at a level 
of the equivalent of nearly a million barrels of petroleum per day 
within the first year, and adding an equivalent amount each year until 
the full potential is reached. Moreover, once the energy-saving capa­
bility  is installed, the savings continue to accrue for  the many decades 
which buildings normally are retained in use.

We have heard many explanations for why energy conserving 
design and management techniques and low-intensity renewable en­
ergy technologies such as solar energy cannot be rapid ly developed 
and deployed. One of the key barriers  is that such energy cannot be 
relied upon for 100 percent of the energy needs. Hence, hookups to 
centralized electrical, gas, fuel oil, or coal systems are  still necessary.

Another key barrie r is th at in some areas, the curren t cost of fossil 
fuels are still low enough th at savings generated by energy conserv­
ing techniques will not pay back the investment within less than 5 
years or perhaps even within 10 years.

Still  a thir d key barrier  is th at we do not have appropria te insti­
tutional structures to integrate an energy system which would em­
phasize energy efficient buildings.

But, Mr. Chairman, please note that  there is much agreement that  
curren t technology could achieve at least the energy savings discussed 
above if we could figure out how to get it into use.

It  is also true th at substantial  capital expenditures will be required 
if we are to have energy efficient buildings. No one agrees how much. 
However, substantial capital also will be required to install the 
generating capacity required to produce energy which could have been 
saved. I believe the following summarizes the economics of the m att er:

Capital investment of about $415 billion will be required to gen­
erate and supply to buildings the equivalent of 12.5 million barre ls of 
petroleum per day in 1990.

The cumulative cost to the consumer for this unnecessary energy 
over the 15 years from 1975 to 1990 will range between &892 billion 
and $1,499 billion. Remember, Mr. Chairman, that  this cost will 
be spread among virtually everv family in the Nation, and it will 
affect the discretionary personal income of virtu ally  every citizen. 
It  represents money unnecessarily spent to consume unnecessarily 
large volumes of the Ea rth ’s nonrenewable resources, most of which 
contain substan tially greater value even todav, if used for purposes 
other than to supply low-intensity energy. There is no way to esti­
mate the value of such resources as future technological development
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unfo lds.  We can  only  know th at  th e cos ts of  such lower scale u tili za tion 
will be ast ronomical .

Mr.  R yan . May I jus t bre ak  in here  to say th at  if  we don’t spend 
it the n fo r c ap ita l out lay , we wil l s pen d it by wasting  h ea t and  energy 
th roug h the air.

Mr.  D aly. Th at  is rig ht.
Making  all  buildin gs ene rgy  efficient by 1990 will require addit ion al 

capit al investments  of between $729 bill ion and $1,460 bill ion . How­
ever , if  we could  “credit back” the $415 b illion req uir ed to gen era te 
unneces sary  energy,  the  net  addit ion al cap ita l requir ement s are only 
$314 bi llio n to $1,045 billi on s pre ad  o ver a per iod  of 15 years.

We  ap pa rent ly  are ap proa ch ing  a per iod  in which capit al will be 
inc rea sin gly  scarce and  expensive . En ergy  efficient bu ild ing inv est­
men ts wil l repay them selves in somewhere  between 10 and 18 years. 
Once  pa id for , these  inv estments  will con tinu e to contr ibute  savings 
indefin itely. After  the  system  costs are fully  reco uped, the y will 
con tinue to pay fo r them selves ove r and  over each  2i/> to  3 years.

Moreove r, the  investment of  these dolla rs in ene rgy  efficient tec h­
nolog ies will make a high ly  pos itive contr ibu tion to long-term  stab le 
emp loym ent in an indust ry’ whose unemploym ent  rat e rem ains well 
above the ave rage and  whose capacit y is poo rly uti lize d. Es tim ate s in 
the  att ached docu ments show th at  the  energy efficient bu ild ing s pro­
gram  could stim ula te the  cre ation  of over 2 mil lion  jobs and  sus tain  
them fo r a 15-year per iod . Th is, too, affords a gr ea ter economic ad ­
vanta ge th an  th e fa r lower l evels  o f employment involved in cen tra lly  gene ratin g 12.5 m illion ba rre ls of  equivalent ene rgy  per day.

Fi na lly , the re is the  ques tion  of  whether the  Na tional  Treasury 
could afford  t ax  incentives and  othe r costs assoc iated  with a pro gra m 
to achieve ene rgy efficient bu ild ing s within  15 yea rs. Once aga in, 
Mr. Ch airma n, ou r reason is con strained by ou r na rro w vision. Est i­
mates  in mv accompan ying documen ts sugg est  th at  under very  r eason­
able pa rti cipa tio n rat es by bu ild ing owners throug ho ut  the  Nation , 
the  Na tional  Treasury  would experien ce a net ga in ra th er  than  loss 
ove r the first 5 y ear s of the pro gra m.  It  also should  be remembered 
that  th e longer  we delay, the  g reat er  will be the  outflow of  ou r n ationa l wea lth to purchase foreign ene rgy  supp lies.

Cou ld the  Na tion or  its  citi zens make a wiser choice than  to find 
ways  t o conv ert these  oppo rtu ni tie s into actual  sav ings? Is  no t th is  a 
high ly  adv antage ous  political  op po rtu ni ty? Would no t the  Am eric an 
peop le welcome lea dersh ip which led to th is typ e of fu ture  in which 
ou r co mfort  at home and  at  w ork is made at least as secure as feasible, 
ra th er  th an  one in which our pers ona l income is dim inishe d as energy costs  consume more and m ore ?

Mr. Ch air ma n, would not ou r citizens respond to a vit al lead er­
sh ip  w hich would ca rry  them  in th at  di re ct io n; or  will the y not ult i­
ma tely dem and  acc ounta bil ity  from  a lea dersh ip which has  fai led  
them once the  missed op po rtu ni ty  becomes obvious and the pressure 
of  ene rgy  problem s becomes g reater  ?

I t is oft en said  th at  we cannot  ta p th is po ten tia l because ou r po lit i­
cal and  economic systems are inadequate. I t  is alleged  th at  we are  so 
short sig hte d or  selfishly con strained to na rro w dim ens ions of  profit 
th at  we cannot develop the ad mi nis tra tiv e capacit y to capit ali ze  upon 
the  po ten tia l of  ene rgy  con servat ion . "While such  sta tem ents may be
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acc ura te o bserva tion s of  how we a re now o pe ra tin g those systems, the y 
are  no t t ru e i f t hey allege t he  sys tems  themse lves  cannot be m ade  more 
responsive.

I t  is tru e th at some insti tu tio na l inn ovations are  need ed, bu t it  is 
also t ru e th at  we have  an ample  supply  o f flexible  a nd  pro ven  in st itu­
tio na l and economic concept s which can be packa ged  to provide  the  
ad min ist ra tiv e/ logi sti c capacit y to real ize the  p oten tia l of  a na tio n of 
energ y efficient bui ldings. While ne ith er  I,  no r do I believe anyo ne, 
can  supp ly all  the de tai ls of  what is needed, the  doc uments which  I 
have br ou gh t wi th me outlin e a str ateg y fo r ge tti ng  star ted and sug­
ges t prog rams which, if  pursu ed, wil l res ult  in our discov erin g ju st 
wh at will  work.

The se suggestion s, Mr. Ch air ma n, are  more prac tic al  th an  t he or et i­
cal. I  recognize th at  we must lea rn  and discover the fina l det ail s 
by doin g, not  theo riz ing .

Fi na lly , I th ink we should  no t over look  the broade r, more qu al ita ­
tiv e and more phi losoph ica l importance  of findin g ways to con ver t 
our economic and social  incent ives  to wa rd  the  enco ura gem ent  o f more 
respons ible  ste wa rdship of the  E ar th 's  resources. En ergy  ma rks  only 
one of  a  g rowi ng  nu mber of  c rit ica l non renewable resources  where we 
are  b eg inn ing  to  experience a new form  o f economic sca rci ty— a scar­
city dicta ted  by  our ab ili ty  to  acqu ire more  tha n we can afford  because  
we are pu sh ing  the  lim its  of  na tu ra l sup plie s, ra th er  th an  the more 
tra di tio na l sca rci ty in which we could n ot g et t he  resourc es which were 
cr iti ca lly  needed,  and in which o ur  cu mu lat ive  ex plo ita tio n of  n atur al  
resources did  not so clearly  th reaten  fu tu re  needs. Successful  inn ova­
tions,  showing  how our dem ocratic , pr ivate en ter pr ise , and profit- 
incent ive  system can be mobilized to deal  effec tively wi th such  prob ­
lems, wil l make subs tan tia l contr ibu tio ns  to the su rvival of  dearly 
held a nd  im po rta nt  values in th e ye ars  to come.

My second po int  is t hat  as I  see the  c ur rent  s itu ati on , we are  like ly 
to delay indefin itely, and may even miss en tirely , the rea liz ati on  of 
most of  thi s potential.

Th is  judg me nt  is no t me ant to  de tra ct  fro m the ma ny  signif icant 
and encoura gin g in itiat ives  which hav e been take n to  place grea ter 
emphasi s upon ene rgy efficiency in build ing s. Some of  th e enacred and 
pend ing leg islation po int s up a ris ing consciousness of the need to 
move ahe ad in th is vit al are a, and much of  th is leg isl ati on  con tain s 
need ed a nd  con stru ctiv e steps.

As anoth er exam ple,  the  En er gy  Re search and Developm ent  A dm in­
is trat ion has announced recent ly th at , on a pr io ri ty  basis , e nergy  c on­
ser va tion is now conside red equal to the  develop men t of any al te rn a­
tiv e supp ly source. Th is is an e spec ially encoura gin g developmen t.

Ru t. the key problem  is th at  these effo rts hav e not yet  been  orga ­
nized int o a  coheren t, com prehensive , and comp lem ent ary  acti on pr o­
gram  des igne d to get the  job  done  on a lar ge  scale and wi thin a shor t 
tim e frame . For  example, ince ntiv es designed to enc ourage  bu ild ing 
own ers to ins tal l ene rgy  efficient tech nologie s ran ge  fro m mod est in ­
duceme nts fo r homeowners  to pro posal s th at  we sho uld  let the  price 
of ene rgy  rise even more  ra pi dl y—possibly th ro ug h energ y taxes—in 
or de r to use high pric es as a ra tio ning  device or  as the incent ive  to 
make bu ild ing own ers come throu gh . Surely, the severe penalt ies  which 
will  accompany such str ate gies  sho uld  be lim ited only to situa tio ns  
where they a re c lea rly  unavoidable .
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I am not qualified to say whether or not energy prices should be 
increased. Rather, I am saying tha t forced price escalation designed 
as the  main mechanism to promote conservation is less desirable than  
the more positive alternative of making potential savings more attrac­
tive in the short run. This la tter  alternative will help offset the other­
wise natura l economic tendency to put off the issue for the next  several 
years. To the degree that  we can reduce the penalties of h igh-priced 
energy, our Nation and all of its citizens will be better served. And 
there are more positive alternatives. They are well outlined in the accompanying material.

Another facet of current initiatives is the contention t ha t the only 
way in which to stimulate the design professions and building owners 
to insta ll energy efficient capabilities is to enact coercive legislation in 
the form of mandated standards. In  fact, the cur rent adminis tration's  
energy s trategy, supported, I think,  generally by the Democratic ma­
jori ty in the Congress, is to spend the next several years developing 
energy standards for buildings and then mandat ing those standards  
in the  form of required Federal legislation. While such standards are 
evolving a t the national level, many States also are moving ahead on 
their own ini tiative to enact energy standards as a part  of the ir build­ing codes.

These are well-intentioned efforts, and they undoubtedly will result 
in cap turin g some of the potential energy savings. I  believe, however, 
tha t on balance this mandatory standards and regulatory enforcement 
approach will result in far  less savings than would a more positively 
oriented incentives approach. In addition, I believe th at the adminis­
trative difficulties which inevitably will accompany fur ther  extension 
of such complex governmentally regulated activities will increase sub­
stantially the cost and the frustration of construction for everyone.

Finally, there are various legislative proposals to stimulate much 
broader incentives, and to establish special capital fund accounts to 
make energy conservation more achievable. These efforts point, I be­
lieve, in the righ t direction, but they too are relatively narrow and in­
adequate to accomplish far-reaching conservation goals.

Thus, my third point is that we have a missing key ingredient to 
the mixture. We need effective and sustained leadership which can and 
will mobilize the entire Nation to the needed actions.

Mr. Chairman, it has been 3 years since, in its first report, on the 
potential of energy efficient buildings, the American Insti tute  of Archi­
tects called upon the national leadership to join in developing an 
urgent, comprehensive, high prior ity national program to achieve a 
nation o f energy efficient buildings. .

Other  individuals and groups also were beginning to urge such 
actions even then. The number of persons who recognize this need has 
grown dramatically during the intervening  years. The dimensions, na­
ture, and reality of the problems have become clearer, and some 
encouraging actions have been taken. However, we still lack the spark 
tha t is required—the kind of leadership which makes a nation of en­
ergy efficient buildings by 1990 a declared national goal, and which 
mobilizes a strategy and action program to bring it about.

The opportunity is real, but it is slipping through  our fingers. The 
solution is within our grasp, but we continue not to grasp it. 
I believe, Mr. Chairman, for all of the reasons outlined above, that
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the  t im e fo r act ion  is long overdue . We  s hou ld delay no lon ger in de­
clar ing ou r full -fledged int ent to get th is job  done for t he  good of  th e 
Am eric an people of  tod ay,  and the  even  greater  good of  those to  fol low 
in our foo tsteps.  T sinc erely hope that  you  a nd this  committee  can  help  
to  become a ra lly ing point whi ch can and  will pro vide the needed in­
sp ira tio n,  co mprehen sive  st ra teg y, and  st imulu s for  effective, susta ined 
leader ship.

I th an k you again  fo r the op po rtu ni ty  of sh ar ing these thou gh ts 
wi th you, and  I  welcome any  questions  which you  may  hav e.

Mr.  Ryan . T ha nk  you very much, Mr.  Da ly,  for an ext rem ely  com­
prehen sive and effective pre sen tat ion . Pe rh ap s T say th at  because I 
believe thorou gh ly  and  agree com ple tely  wi th wh at you say. Th is is 
exact ly where we have to go.

I have a coup le of  questions. One has to do wi th the  fac t th at  the re 
are  so m any  in du str ies  which are  re luc tan t to get into  real ly  sign ificant  
changes in energ y policy if  they  are req uir ed to wai t fo r up to  15 
yea rs, as you suggest, befo re the y get the  ret urn. They want a faste r 
re tu rn  th an  tha t.

Do you have any comment on th at  ? Is  there an ything  we can  do to 
imp rove t hat  th inking ?

Mr. D aly. T would th ink th at  some sor t of  ince ntive prog ram to 
assis t those  industries  th at  wi ll he r equ ired to make  chang es and would 
have to wa it fo r 15 yea rs w ould  be in o rde r.

Mr. R yan . D o you mean throug h a tax  writ eoff  or  some change  in 
the  str uc ture?

Mr. Daly. E ither  a tax  w riteoff or  ass istan ce in p ayme nt o f the cos ts 
of  re con ver ting.

Mr. Ryan . Do  you have  any comments abou t ERDA's pres ent  
appro ach and  the way  it  i s moving now with reg ard to th is  p roblem?

Mr. Daly. I t is my opinion, from my lim ited  knowledge of what 
ER DA  is pr esen tly  doin g, th at  they  are  on the r ight  track.

Bu t T t hi nk  th at  they were on the  w ron g t rack  f or  a long  tim e when 
the y were expending  all of th ei r fu nd ing in the  dir ection of new 
sup ply .

They now hav e dec lared an in ten tio n to ran k con servat ion  as just 
as im po rta nt  as any  source of  supply.  They should  be encourage d to 
sta y on th at  tra ck .

I  th in k it is im po rta nt  th at  we expend  the  ear ly-on fund s th at  are  
necessary  to  develop a pro gra m.  And the  p roblem is of such a size th at  
only the G ove rnm ent  can ta ckle i t.

You touched ea rli er  on the  r eal key to ge tting  the  job accomplished . 
Th at  key is to make people want to acco mpl ish it. Tha t is the  most 
im po rta nt  incentive.

Fo r yea rs, we were somehow or  othe r made to want to use more 
energy. We  doubled  and  redoub led and  redo ubled our use of  energy 
every 5 ye ars  in th is  coun try.  So ce rta inly  if  we were made to do th at , 
somebody on edit to be in tel lig en t en ough to tu rn  it aro und and  make us 
want to use less.

Mr. Ryan . I  am concerned about wh at T call the  cave dwell ing  
phi loso phy . In  fac t, jus t the  othe r day T read a sto ry  in the  pa pe r 
abou t a man  who sa id th at  his home was too expensive , li e  t hen spent 
830.000 to dig a hole in the  g round. And he says  t ha t the  t em pe rature  
won' t va ry  there fro m a ran ge of  som eth ing  like  68 degrees  to  74

78 -5 04  0  -  76 -  14
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degrees  du rin g both winte r and summ er. An d he says  t ha t he is a lot  
be tte r off.

Of  course , since the  ea rth  is a n excellent ins ula tor , th ere  is som eth ing  
to th at . The  s al t caves in Kansa s have  been used fo r the sto rin g of all 
kin ds of  sen sitiv e m ate ria ls because of the c onsta nt tempe rature  there. 
An d we are  a ll famili ar  w ith  th e use of caves fo r s to rin g wine because 
of  the  even tem perature .

Th e poin t I am ge tti ng  to,  however, is:  W ha t has the  ATA do ne, or 
wha t is i t doing now, wi th rega rd  to t he  co nst ruc tion of  buildin gs out  
of ma ter ial s which are  ene rgy  cheap ; th at  is, mate ria ls th at  require 
the  leas t a mount  of en ergy f or  ma nu factu rin g?

I f  the ma ter ial s fro m which you are  bu ild ing your  house or  your 
bu ild ing  take only  one-thir d of  the  ene rgy  th at  some oth er kin d of 
ma ter ial  might use, would arc hit ec ts them selves be more prone to use 
those  kinds  of ma ter ial s ?

Mr . Daly. Y es. But  it  is an edu cat ional problem  which we h ave to 
get into . In  answ er t o y our quest ion of what we are doing,  I  am af ra id  
th at  we are not doing  enough. Bu t the  lea dersh ip of  the Americ an 
In st itut e of Architects  is very much aware  o f th is prob lem. They are  
des perate ly tryi ng  to mobilize  the  int ere st of  the pro fess ion and  of 
the eng ineering pro fession to see to it th at  Ave do st ar t reg arding  
ene rgy  in a ll areas .

There  is a whole fron t end  of energy be fore i t e ver reaches the bu ild ­
ing. The  ma ter ial s th a t hav e to go into  a bu ild ing consume a grea t 
deal of ene rgy in th ei r ma nufac tur e and  in th ei r con stru ctio n and  in 
the  pl acing o f th at  ma ter ial  into a buildin g.

Slow ly, we are  ge tti ng  th is  message across. Bu t fo r years, at the  
unive rsi ty level, we hav e ta ught a system  of  being wasteful  with our 
energy.

Mr. Ryan . I t di dn ’t matt er . The only  cr ite ria was  th at  it  be func­
tional and  at tra cti ve .

Mr.  Daly. Yes, it add ed to  the gros s na tio na l pro duct,  and  it  w as 
un pa tri ot ic  not to use  ene rgy.

Now we are faced with the  fac t th at  we have to star t using ou r 
ene rgy  more  efficientlv and  more effec tively.

Mr. Ryan . I s the inf orma tio n on hand  alr eady , or  does the re have 
to be research , to find out wha t kin ds of  ma ter ial s are  most ene rgy  
effective  in the  fron t-e nd  sense, as you r efer  to it  ?

Mr. Daly. I am sure the re is a great  deal  of  m ate ria l on ha nd ; bu t, 
I th in k a great  deal of research  must be done.

Mr. Ryan . I t has  not been br ought tog eth er  yet, h as  it ?
Mr.  D aly. It has  not been brought togeth er.
Mr. Ryan . Am I correct in assu min g th at  th is would be one of the 

areas,  among  others , where ER DA  itself  could cond uct the  research  
or  far m it out under gr an ts  to  a pp ropr ia te  schools of  a rch itectu re and 
engin eering an d so on ?

Mr. Daly. I would  th ink t ha t would be high ly desirable .
Mr. Ryan . 1 would like to  ask the  staf f rig ht  here at th is point to 

make some notes rega rd ing th is and to see w hat  we can  do to br ing in 
the  necessary  inf orma tio n abou t what is being done  to ER DA  to get 
into and develop a measuremen t of ene rgy  efficient ma ter ial s from 
the manufac turin g sta ndpo int .
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I have one more question here. What about transporta tion and 
AIA?

Mr. D aly. Transporta tion is a very important element of the built 
environment—how you group the homes of people ; where they work. 
We have a great tendency, I  think, in this country to live in one end 
of town and work in the other end of town.

I think we are going to see a whole new generation of  building en­
vironment. It  is going to be oriented toward housing people close to 
where they work—maybe within walking distance.

Mr. Ryan . Is AIA moving in that  direction now ?
Mr. Daly. We are moving, but not rapidly  enough, I  would grant 

you. But we are moving into that area.
Mr. Ryan . I am a typical energy consumer from the last genera­

tion. I live about 20 miles outside of town and I  drive back and forth 
every day. The cost of the gasoline is high ; it pollutes the air ; the oil 
itself must come from a foreign country—which causes us to be much 
more vulnerable from the foreign policy standpoint; and the auto­
mobile it self costs an enormous amount of energy’ to  manufacture. All 
of this could be done awav with if I could live in this same building 
and ride back and forth in an elevator. Those are the two extremes.

And I would th ink tha t the AIA could, as you say here, assist, in 
the leadership sense, in developing and publicizing and making known 
to Members of Congress or those in other influential positions sug­
gestions which you have for resolving the whole problem of tran s­
porta tion through bui lding design.

Mr. Daly. We are try ing  to move in that  direction. Our resources 
are limited. The problem is so big that we are not being as effective, 
I am sure, as we all would wish we could be.

For one thing, I think  th is goes way back into our  educational sys­
tem. We have to sta rt with the educational system with the young en­
gineers and architects whom we are t rain ing at our universities. And 
they have to be trained not only to think of creating energy efficient 
buildings as a unit, but of all of the materials and the manufacture 
of those materials that  go into that  building. Also, how the building 
is placed in relation to other buildings is impor tant. All of these 
matters  should be thoroughly researched. And then our new, young 
engineers and architects coming into the svstem should be trained  at 
the university  level in wavs that are efficient in the use of energv.

Mr. Ryan . Is  the AIA trying to get ERDA to recognize th is par ­
ticula r area?

Mr. Daly. I am sure the AIA is working closelv with ERDA in 
trying to do what thev can. But it is a problem that is bigger than the 
American Insti tute of Architects. It is bigger than us all.

Mr. Ryan . I  realize that.
Do you have questions, Mr. Gude ?
Mr. Gude. To that end, what is the American Ins titu te of Archi­

tects doing with the universities across the country ?
Mr. D aly. They have a program of working with all of the un iver­

sities in providing them with materials and holding seminars and 
tryin g, in conventional ways, to see that the educational system is 
changed to the point where it does produce a more energy efficient 
building environment.

Mr. G ™ . Have specific courses been instituted in any colleges or 
universities in these disciplines?
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Mr. Daly. Yes; you are star ting  to see these show up a t thp univer­
sity level. There are courses pointed directly at city planning as it 
relates to energy efficiency; construction, as it relates to energy effi­
ciency. But it is slow in starting.

I wish tha t I could tell you that all of the universities are on the 
track  now. Some of the universities have adopted courses tha t are 
geared to the efficient use of energy; others have not adopted them as 
yet. And they should all be encouraged to adopt them as rapidly as 
possible, and get as much guidance as possible.

Mr. Gude. Does the American Institu te of Architects  have an awards 
program for design ?

Mr. Daly. Yes; they do.
Mr. Gude. Do they have a program for the recognition of energy 

conservation ?
Mr. Daly. They do.
Mr. Gude. What about the utilization of waste heat from power­

plants? Has any research been done by AIA in this area? Is there po­
tential here ?

Mr. Daly. Yes; there has been a good deal of research done in this 
area. I t is economically feasible, in manv cases, to take the waste heat 
and to extract additional energy out of it afte r it is used to produce 
electricity.

In many cities, you will find that  the power company is in the busi­
ness of selling chilled water which they generate from the waste steam 
which they used to waste. Or they might be in the business of selling 
steam to buildings in the core area of a city.

So there is a good deal of work going on in this  area. I  suppose it is 
not as effective as it should be; I suppose it could stand a lot  of im­
provement. But it is a recognized fact tha t there is addi tional value 
in that  steam that  is wasted from electrical powerplants.

Mr. Gude. You recite in your statement some significant figures 
about the potential savings that might be achieved.

Could you give us the source of tha t material.
Air. Daly. They come from a variety of sources. You will find all 

of the sources in here. We took all of the studies tha t had been made 
in energy to this point and utilized them in the prepara tion of this 
report.

Mr. Gude. And th is has  a bibliography that  lists all of the sources.
Mr. Daly. Yes.
Mr. Gude. Thank you, Mr. Chairman.
Mr. Ryan. Thank you very much, Air. Daly. Your remarks have 

been extremely useful to me and to the committee.
I hope they will have some significant effect as time goes on. I  agree 

with you in that we have got to get going now, and not later.
Thank you very much.
The next witness is Air. John P. Eberhard,  president of the AIA 

Research Corp.

STATEMENT OF JOHN P. EBERHARD, PRESIDENT. AMERICAN 
INST ITUTE OF ARCHITECTS RESEARCH CORP.

Air. Eberhard. Good morning.
Air. R yan. Good morning. Would you please state your name and 

occupation for the record.
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Mr. E berhard. I  am John Eberhard. I  am president of the American 
Insti tute of  Architects Research Corp.

I have prepared testimony. Mr. Chairman, which I would be happy 
to submit for the record and then to summarize for you.

Mr. R yan. Afte r looking at the time, Mr. Eberhard, the committee 
would appreciate your making whatever comments you care to which 
will give us additional thoughts  on the matter. And your entire state­
ment will be placed in the record.

Mr. Eberhard. In  my statement, I argued primarily about four 
things. I suggested that there was a way of organizing research and 
development, of which I am sure this committee is well aware, and 
which I  simply outline as a way of getting  into the subject.

I then discussed research and development specifically as it re­
lated to energy conservation in the design of buildings. I made some 
suggestions, particularly  about the applied research area there.

In  the thir d section, I presented some arguments, which again, 
I think this committee would be familiar with, of the differences 
between the public and private  support of research and development. 
I did so believing, 1 hope correctly, that since this committee’s func­
tion is one of oversight, that you would be concerned about the ap­
propriateness of the kind of research undertaken by Federal agencies 
with respect to the need for public support as contrasted to private 
support.

Final ly, in the last section, I dealt with what is obviously my per­
sonal opinion of the research activity going on in various Federal 
agencies righ t now.

If  you would like—again, on the assumption that  your function is 
oversight—I could go over those brief remarks.

Mr. Ryan. You may.
Mr. E berhard. I would begin by emphasizing tha t from rnv obser­

vations, the Office of Management and Budget is overmanaging the 
process of energy research in the Federal Establishment  at the present 
time.

Mr. Ryan. What do you mean by that ?
Mr. Eberhard. They appear to be, in those programs with which 

I am familiar , not prov iding sufficient staff allowances to the technical 
groups of either ERDA or FE A;  or, in some cases even HUD, to 
carry out the programs which have been mandated by Congress.

The result of this is that congressionallv mandated programs which 
place heavy emphasis on energy* conservation and solar energy are 
being inadequately staffed and are not able to wisely and intelligently  
spend the  funds which have been allocated bv Congress. This in tu rn 
gives the Office of Management and Budget an opportunity  to go 
back and suggest that maybe they do not need the funds.

Mr. Ryan. Could you. if they are being underfunded, suggest areas 
where they are being overfunded?

Mr. Eberhard. Yes. There are areas that  I think are overfunded. 
Let me correct that. There is probably not overfunding available at 
the moment to any of the conservation programs.

If  I  were making the decisions—which I am not—I probably would 
spend those funds differently, as I indicated in my testimony.

Mr. Ryan. Let ’s st ipulate tha t there is no money being misspent, 
but tha t wrong or inaccurate priorit ies are being assigned.

Mr. Eberhard. From my value system, tha t is correct.
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Mr. R yan . A nd in your  value system , how would you change  it?
Mr. E berhakd . The  pr im ary emp has is which I sugges t in my testi ­

mony is that  T believe most of the  research  now going on in the  area 
of  bu ild ing  conserv atio n is ori ented tow ard wha t I  call the grea t 
misconception here  in Wa shington . Th at  misconception  is t hat  b ui ld­
ing s use ene rgy because they have mechanical  and elec trical equ ip­
me nt in them .

I f  you believe th at , the n the  na tur e of the research pro gra m you 
would  organize would be to increase  the  efficiency of the equipment,  
to  inv ent  new kin ds of equ ipm ent,  to tu rn  down the rmostats . And 
thes e are  the  kin ds of th ing s that  are, by and  large,  going on.

I arg ue , and  I th ink that  any body who th inks  about the  prob lem 
fo r very long  would pro bab ly agree, th at  the reason th at  build ing s 
use ene rgy is th at  peop le use those bui ldings. An d it is the  human 
ac tiv ity  th at  goes on in a bu ild ing—w hethe r it be ho ldi ng  a he ar­
ing  in a c ongressional office bu ild ing or ed uc at ing ch ild ren  in a class­
room—th at  requires some kin d of  mod ifica tion  of outdoor clim ate  to 
a com for tab le circums tance.

We have  become in th is Na tion, as Mr.  Da ly pointed out.  very ac­
customed to extr emely  com for tab le circums tances. Th e res ult  of th is,  
T am af ra id , is th at  m any  of us in the  a rch ite ctu ra l business  have been 
ma kin g not very sensible  des ign decisions ab out bui ldings.

We  design a bu ild ing th at  does not recognize the clim atic  fac tor s 
th at  impose a load  on it. And we compensate fo r th at  n onsensi tive  d e­
sign  by pu tti ng  in lar ge  m echa nica l and elec trical equ ipment.  Fo r ex­
amp le, we put  in equ ipm ent  to  cool a room such as thi s when we mi gh t 
be able to open,  on th is nice day , the  wind ows and  do wh at we d id 50 
years  ago in W ashing ton—use breezes and fan s, inc lud ing  han d- 
opera ted  fans.

So if  one underst ands, as I  am argu ing,  th at  bu ild ing s use ene rgy  
because  o f th e hum an ac tiv ity  th at  is g oing on in those bui ldings, then 
a dif ferent  kin d of empha sis  begins to emerge. I t  i s one of looking  a t 
the  kin ds of act ivi ties —education , heari ngs, office w ork , or liv ing  in 
a hom e—and of look ing  at the k inds o f co mfort  s up po rt th at  is needed  
fo r t ha t as well as t he  k ind s of  a lte rnati ve  solutions th at  a re ava ilab le 
to pro vide th at  com for t. And. as I ind ica ted , these include a lo t of the  
th ings  we used to do, such as o pen ing  win dows o r l et tin g it get  cold at 
nig ht  and p ut tin g a no the r cover on the  bed. Or , as  you sugg ested a mo­
ment ago, we could wa lk to  work if  we only live d two blocks aw ay ; or, 
we could  conceivab ly go un  and down a sta irw ay  in a two-  or  three- 
sto ry  build ing in stead of  rid in g the  elevators.

Mr . R yan . I  re fer to th em as the ele vator commuters.
Mr . E beriiard . T ha t is rig ht .
We also would look at an are a which, as I  su gge st in m y tes timony , 

seems no  ̂ verv well support ed  at the  mom ent—which the  Na tional  
Science Fo un da tio n might very well be an insti tu tio n of the Fe de ral  
Gov ernment to su pp or t—and that is the  whole are a of the  social and  
beh aviora l sciences.

Because ene rgy  use is th e result  of peop le using build ing s, we ought 
to underst and bette r, I  th ink,  than  we prese ntly do th e wav th at  people 
in ter ac t with bu ild ings : the  way people a re affec ted sociologically  and  
psycho logically by  bu ild ing s. A subjec t w hich I  un de rst an d you are  in-
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ter est ed  in, th at  of mu ltip urp ose or  mu ltiu se bu ild ing s, ce rta inly  has 
th at  dim ension to i t.

I f  we are  go ing  to use edu cat ional bu ild ing s fo r othe r com munity  
fun ctions or  if  we are  goi ng to use a Federal  office bu ild ing in the 
eve ning fo r conti nu ing  edu cat ion  pro gra ms  here  in Wash ington , fo r 
example, we have some problem s to deal with th at  are  not ju st  tec h­
nica l issues in the mec hanical  and elec trical equ ipm ent . We  hav e a 
nu mb er of  problem s to deal  with which invo lve the org aniza tio n of 
huma n activiti es.

And , by a nd  lar ge , my crit icism  of  the  pre sen t p rogram s is t hat  those  
kin ds  of issues a re no t being addres sed .

W ith refe rence to the  issue whi ch you rais ed with Mr.  Da ly,  b y the  
way, for  inform ati on al  pu rposes,  the re is some research in ER DA with  
rega rd  to energ y use in ma ter ials. An arc hit ec t in New Yo rk City, 
nam ed Ri ch ard Ste in, has  a contr ac t from ER DA . Th e wor k is being 
done  with a man  by the  name of Bru ce Hannon  at the Un ivers ity  of 
Ill ino is,  an d specifical ly looks at  the amount of  energy th at  is  re quired 
to p roduce  various k ind s of  ma ter ia ls t ha t go int o build ing s.

Mr.  R yan . Tha t is th e kind  of  th in g we are in ter est ed  in.
Mr.  E berhard. The Dep ar tm en t of Commerce also  made a study 

a y ea r ago of  the  amou nt of ene rgy  used in the con struction industry. 
An d th at , I  th ink,  is na rro wl y conceived. They hav e looked at how 
much e ner gy i t takes t o o perat e t he  eq uipment on a construction site— 
such as d err ick s and  hois ts and ea rth -m ov ing  equip me nt and trucks .

I pointed out to them , which of  course is obvious in hind sig ht , th at  
the y begin the  first  pa ragr ap h of  t he ir  rep or t by ta lk in g abo ut the  4 
millio n con stru ctio n workers . I f  you do a sli gh t back-of-the-en velo pe 
calcul ation a bou t how f ar  the  co nst ruc tion w ork er d rives to w ork  every  
day , and  i f you  assume tha t he gets 15 mi les to  the  ga llon on an ave rage 
in his  auto mobile , you find ou t th at  the  amo unt  of ene rgy  used ju st  to  
get con struct ion  wor kers from where the y live  to the  site  exceeds by 
some or de r of magnitude the amo unt  of ene rgy  th at  is po rtr ayed  in 
th at  rep or t as be ing  used by the  co nst ruc tion  i ndustry . Th at  repor t was 
lim ited to the co nst ruc tion  site en ergy co nsum ption.

It  does not look at the  question of  all of the  energ y th at  has been 
used to tak e the  t rees out  o f the fore st or the  ore out of  the  g round and  
to p roduce  the  bu ild ing m ate ria ls in the first  p lace  before  th ey ar riv e at  
the  site.

Mi . Ryan . We don’t even have a k ind  of cu rre nt  c urr ency to  use for 
measuremen t. How much ene rgy  is required to make a ton  of  high- 
gra de  s teel or  the kin d of  steel th at  i s used in a b ui ldi ng , fo r exam ple?

Mr. E berhard. I cannot  quote you that  num ber , bu t I th in k th at  
numb er is known. I  have seen it.

Mr. Ryan . H ow is tha t expre ssed  ?
Mr. E berhard. I t  is expressed at B tu ’s of  energy.  Ev er yt hi ng  can 

be con ver ted  to  B tu ’s, wh eth er it is elec trical energ y, gas  ene rgy , or 
wha tever.

Mr. R yan . Mr . Gude.
Mr. Gude. Ha ve  the re been any  studie s of  cove red malls, which  

create  a n art ific ial clim ate,  w hich c ompare t he  efficiency o f those  m alls 
with  the  efficiency of as opposed  to open shop pin g cen ters  which 
have the same s qua re feet ?

Mr. E berhard. Ther e ha s been some recent  lo oking  at th at , Mr. Gude. 
I  assum e you mean  th at  fro m the  sta nd po in t of  ene rgy ?



212

Mr. Gude. Yes.
Mr. E berhard. In  f act , the most rece nt issue o f the AIA  J ou rnal  has 

a s eries  o f a rtic les  on pub lic spaces t ha t are covered like  tha t, and  tha t 
are pr im ar ily  inside of bui ldin gs.  The new cen ter  rece ntly  opened up 
in Atla nta is an example. There  is one in Minneapo lis.

I do not know of any  resu lts,  a lthough t ha t does not mean it has  not 
been done,  of look ing at that from  the  energy sta nd po int. Since the re 
is the  possibility that  people are  more com for tab le, ene rgy , of course, 
is usual ly requ ired  to p rovide fo r th at  comfo rt.

Mr. Gude. I t  isn’t necessarily accep ted th at  t he y are  autom atical ly 
inefficient and  ineffective; is it? There  is a certa in amoun t of sav ings  
in the  consol idat ion of bu ild ing s into one un it,  so th at  t here is not the  
hea t loss, for  example, th at  you would  get from ind ividual build ing s 
or  sep ara te uni ts where the  ing ress and  egress  would only  be throu gh  
the  outdoors .

Mr. E berhard. T ha t is not gen era lly  accep ted. Bu t I  th ink it ought 
to be gen era lly und ers tood th at  if those  kin ds of  areas were covered, 
pa rti cu larly  in cold clim ates such as Buffalo,  N.Y ., where  I lived for  
5 yea rs, you would  not necessa rily  h ave  to  heat or  cool the  enti re area.

We once advocated, when I lived in Buffalo,  th at  the  un ivers ity ’s 
build ing s be connected by at leas t a covered  walkwa y. You would not  
necessar ily have  to hea t or  cool those  areas. Bu t the very fac t that  they 
connected  bui ldings to each othe r would avo id the  kin d of energy 
losses t ha t occur  bv infil tra tio n when the doors are  opened and closed 
a tho usa nd times every dav  by people com ing  in and  out  of the  
bui ldings.

Mr. R yan . L et' s ca rry  th at  one step  fu rth er . Is  a ny th ing being done 
in the  AI A,  o r in any o f the  o rga niz ations which you hav e m entioned,  
with reg ard to the kin d of th in g which Mr. Gud e ta lks abou t?

In  the  area  of the  Montgomery  Mall , which is the  are a in which I  
, live and  which is a pa rt  of  Mr. Glide’s congressional di str ic t, t hey  con­
tinue to construct more  and  more retail stores, second-s tory  pa rk ing 
places , an d so on in o rder  to a tt ra ct  more and more customers who come 
by car  from  a la rg er  and  la rg er  sur roun ding  area .

But the  cost of th at  real  esta te around it con tinues to  go up because 
of  that . And  the re will be a point at which  the  cost of the real esta te 
reaches the point of  i mposs ibil ity  as fa r as the ab ili ty  o f the people to 
buy  res identia l or apar tm en t dwelling s. And the  th in g will continue 
to change  stil l fu rthe r if  we co ntinue under the  pre sen t system.

I f  we look into  the fu tur e, the n, is there  any logic to my own conc lu­
sion th at  the next  step  in the  evolu tion  of Am erican citi es is up?

Does  th at  make any  sense arch ite ctu ra lly  from  an ene rgy  stan d­
po int ?

Mr.  E berhard. I could  mo dify your image sligh tly . Yo ur image  is 
th at  “u p”  is the  way you increase  den sity . I th ink yo ur  per formance  
requirement  is  th at  t he use o f t he land becomes more  d ense ly occupied. 
An d one way o f doing tha t is to bui ld build ing s h ighe r in t he air.

There  are a numb er of  othe r ways  th at  can be done. And  th at  is a 
problem  th at  in terest s a nu mb er of  arch itec ts.

Mr. R yan . From  an e ner gy st andp oint,  it seems to me t ha t if  you do 
not  hav e to have  an automobil e and  von do not hav e to have  the  
expenditu re o f energy f or  that  a utom obile, a nd von do  not  have to have 
the  petroleu m expenditu re of  ene rgy req uir ed to push the  automobile 
aro und, energy would  be saved.
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Is  the re any logic, as fa r as the  Federal  Governme nt is conc erned 
and as fa r as  we are  concerned,  in t ry in g to move in th e d irection  of  con­
str uc tin g a c omplex such as t he Jo hn  Hancock Bu ild ing  in Chicago — 
perha ps , w ith  a lit tle  more ima gin ation  as f ar  as the  social sciences  end  
of  it is concerned ?

Wo uld  th at  not , as Mr. Da ly ind ica ted , reduce the  con sum ptio n of 
ene rgy  at the  fr on t end ?

Mr. E berhard . Th e per for ma nce requir ement . I would fu lly  agre e 
with. I  t hi nk  tha t is what you mean . We reduce the  amoun t of  energy 
req uir ed to  op era te ou r lives by  r educing  the amo unt of  trav el  we have 
to  do from where we work to whe re we live. Pre sum ably,  th ere fore , we 
are  incr eas ing  th e den sity  o f th e places in which we live.

I t  is no t nec essarily correct th at  the  best way to resolve  th at  prob ­
lem, o r the o nly  way to  reso lve i t, is  to bu ild  more J oh n Han cock build- 
ings . Bu ild ing s of  tha t kind  are  enorm ous  e nergy  users fo r one thi ng . 
So t here is a  t rad eoff th at  begins  to  occur of  how much e ner gy it takes 
to bu ild  and opera te a bu ild ing of  th at  kind  versus al ternat ive 
solu tions.

Mr.  R yan. "When you say there is an enormous ene rgy  con sum ptio n 
fo r t ha t kin d of  buildin g, are  you consider ing  tha t sim ply  in terms  o f 
the gross amount req uir ed to r un  the buil din g?

Is  the re a ny  kin d of measurement which compa res the expend itu re of 
ene rgy  o f t ha t bu ild ing as opposed  t o a res ide ntial com munity  aro und 
an indu str ia l o r commerc ial are a?

Mr. E berhard . I f  you look at  an area such as southeast Wash ing ton , 
the are a aro und the  Arena  Sta ge,  whe re the re is a fa ir ly  high  density  
of  dw ell ing  un its  pe r un it of  lan d, and  if the re were more Federal  
office bu ild ing s—and the re are  some—so th at  people could live  and  
wor k in th at  same area, the  a mount of ene rgy  th at  would be required 
the re would be considerably less t ha n a so lution such as th e Jo hn  H an ­
cock Bu ild ing .

I f  you c ompare the  J oh n Hanco ck Bu ild ing to the circ umstance s in 
which I, and  ap pa rent ly  you, live,  where we l ive 20 miles away from  
where we w ork; and  if  you c ons ider t ha t ou r e nergy con sum ptio n pat­
terns , there for e, are  based  on an automobile  as the  con nec ting link, 
the n it is t rue th at  the  peop le who live in the  Jo hn  Han coc k Bu ild ing 
are  using  less ene rgy . Bu t the  amoun t of ene rgy used pe r square foot  
of  bu ild ing in t ha t bu ild ing is f ai rly  high.

Mr. R yan. Th is br ing s us back to the  o rig ina l point which I  raised. 
Wh en ta lk in g abou t ene rgy  con sum ptio n, it would  be most im po rta nt  
for  the Fe deral  Governme nt not to  simp ly pursue closing  th e wind ows 

. or  makin g the  wa lls more the rm all y efficient o r tu rn in g off l igh ts,  bu t to
begin looking at  the s iti ng  of bui ldings.

Mr. E berhard . Tha t is rig ht .
. Mr . R yan. Also , con sidera tion has  to be given to the  mate ria ls of

which bu ild ings  are  con stru cted, the  loca tion  of the  kind s of  wor kers 
who will be in the  build ing s—w hethe r the y are within wa lki ng  dis­
tance—and the  na ture  of the  construction  of  the  res ide nti al areas 
themselves.

I f  it isn ’t Jo hn  Hancock and  it isn’t the  sin gle -fami ly residences  
20 miles out, but  if it is the smalle r, box- like  un its  th at  are  most ac­
cep table and  most efficient, sho uld  not then the  Federal  Gov ernment 
be de eply  involved  in  stu dies t ha t ind ica te th at  ?
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Mr. Eberhard. I think tha t they should. I have suggested, and I 
think  you are confirming, that if we begin with people and the life­
styles that  we lead and the kinds of activities tha t we are engaged 
in— our work, our private lives, and our public lives— and look at the 
kinds of supports needed for those ac tivit ies; and if we look at how 
comfort conditions can be provided by na tural means for those, then 
we are approaching the energy question with a different perspective 
than if we begin by assuming that energy all has to do with mechanical 
and electrical equipment and, therefore, all of our research programs 
should be organized around increasing the efficiency a nd/or effective­
ness of tha t equipment.

Mr. Ryan. I deeply appreciate your appearance here, Mr. Eber­
hard. I th ink we may be off in the right direction. I am very anxious 
to keep in touch with you and to pursue this matter as far  as we can, 
with your assistance and advice upon occasion.

There is a vote on the floor; and since I am the only one here, we 
will have to adjourn a t this point.

Again, I thank  you for being here.
[Mr. Eberhard’s prepared statement follows:]

Prepared Statement of J ohn P. Eberhard, President, American I nstitute 
of Architects Research Corp.

Mr. Chairman, my name is John  P. Eberhard . I am Preside nt of the AIA Re­
search Corporation, a not-for-profit public benefit corporation establ ished by the 
American Ins titute  of Architects. I come before you as  a profess ional experienced 
in energy mat ters , but not today as a spokesman for the  American Ins titute  of 
Architec ts.

Since World War II,  we have  been convinced as a nat ion that  research and 
development are  app ropriate and effective methods for solving problems. As a 
consequence, we have developed a large number of inst itu tions and organ izations 
who are  engaged in research and development, and we have produced thousands 
of university gradua tes who expect to spend the ir profess ional lives working in 
research. Last year more than $34 billion of public and private funds were in­
vested in “R&D.” Now tha t we have become concerned with the supply and con­
servation of fossil fuels, it is na tur al and righ t th at  we utilize these twin prob­
lem-solvers of research and development to explore possible solutions to our 
natio nal problem. In what follows, I would like to do four  th ings :

(1) Discuss, by way of background material , the general organ ization of R&D 
in the United States .

(2) Suggest ways in which R&D could be organized to address the use of en­
ergy in buildings.

(3) Suggest some gu idelines for the  difference between public investment and 
private investment in R&D for this  purpose.

(4) Eva luate  the current federa l program s in the  ligh t of the previous arg u­
ments. (As an oversight committee, it would seem that  your inte res ts would be 
direc tly rela ted to th is l at te r evaluat ion.)

TH E ORGANIZATION OF RESEARCH AND DEVELOPMENT

Research as an inte llectual activity  can be generally subdivided into  basic 
and  applied research. For  the purpose of thi s testimony, however, I would like 
to suggest  six phases.

(1) The exploration and development of fundam enta l theories . Historically , 
major scientific discoveries  have emerged from the discovery or estab lishm ent 
of such new theories . Examples would include the work of Copernicus in estab­
lishing the sun as the center of our solar  syste m; the basic theory of Eins tein 
that  mass was interchangeable with energy: and. the basic theories (which be­
came laws) of thermodynamics. This theoretical work can be supported and 
encouraged by financial supp ort such as the  programs of the Nationa l Science 
Founda tion, but it can seldom be predicted in advance or accelerated  by the 
massive expenditure of federa l funds.
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(2) Basic research  which generally results  in the  addi tion of new knowledge independent of specific problems requiring solution has been prim arily the prov­ince of universi ties  and large  research laboratories. In recent decades the scien­tific equipm ent needed to conduct basic resea rch has  become increasingly  more 
complex and  exi>ensive. In basic are as of fundam enta l physics the  investments have become so large that  public fund ing is mandatory if new knowledge is to contin ue to become available.

(3) The are a of resea rch which result s in basic new inventions  continues to  be 
complex in term s of public policy debate . Outside of the majo r fields of space 
explo ration, weapons systems and atomic energy, most of the major invent ions 
are  still  the  products of individual genius in the  private sector. Federal patent  
policies, tax  incentives and federal suppo rt of basic resea rch provide a context that  is importa nt to p riva te invention , but federal agency support of fundam enta l invention in civili an problem areas is considerably less effective tha n the  market 
potentia l recognized by priv ate indu stry . Tins observation  would seem to be par ticula rly  imp orta nt to new opportuni ties emerging in the energy field such as sola r energy.

(4) The application of exist ing knowledge and technologies to new problem areas is generally  known as applied research. It  is in this  sector of research 
that  we find the most complicated issues of public policy. How much federal suppor t, for  example, will be required to broaden applied resea rch efforts  in energy conservation? Or, conversely, when is too  much federal involvement likely to stifle the  development  of applied research  in a newly emerging are a of con­cern? (I would argue that  federal agency involvement in energy conservation research  is beginning to  smother a new area of opportuni ty before it lias had an 
opportunity  to be well organized or imag inatively  expande d.)

(5) Once applied research has begun to produce new or improved concepts or technologies the re is a stage of development during which the embryo ideas 
are  tried out in prac tice and sometimes at a large scale. This can be a crucial stage of research. If  too much is expected  from the resul ts of a demonstra tion, tlien the  suppor ters  will lie disappointed  when fail ure  occurs—whereas failures  
should be ant icip ated and learning from the fai lures should be an imp ortant pa rt of the resea rch cycle. It  is  also generally  a good idea  to have a demonstra tion conducted by those profess ionals  and ins titu tion s who will be respons ible for 
utilizing  the  resea rch resu lts at the end of the demonstration  phase, ra ther  than  awarding demonstration  contrac ts to research ins titu tion s with  litt le or no fam ilia rity  with actual  working const rain ts. (In  the energy field, ther e has been 
a tendency by this Adm inist ration to award  energy demonst ration con trac ts to larg e space or weapons systems laboratories or companies as a way of keeping such ins titu tions alive even if they have lit tle  or no actu al exper ience in the civilian marke ts eventually targeted  for  the results  of the demonst ration.)

(6) The final phase  of the R&D cycle is the  organizat ion and disseminat ion of research resul ts. We have in place now the capab ility of organ izing  this 
phase  on a very large scale; however, we are  much more likely to spend federal funds in the  collection and dis tributio n of resea rch repo rts than in organizing the effective utili zation of the resul ts. There  is also a tendency  to organize all 
such information systems around the  interests of the scientific and engineering communi ties to the exclusion of oth er professionals or users.

RESEARCH AND DEVELOPMENT AND ENERGY US E IN  BUILDINGS

Research, to be effective, should obviously be organized  to solve problems cor­rectly  defined. A misconception of the natu re or complexity of a problem can resu lt in eith er solving the  wrong problem or, worst still, aggravating the  real  problem by neglect or adding to  the  complexity. It  is not easy to be clea r on problem sta te­ments, and many problems are surely open to debate.
For example, some people have defined the U.S. energy problem as being one of avoiding our  dependence on foreign sources of oil. It  seems clear th at  this is 

not only an u nrealis tic problem s tate ment (i.e., th at  we will likely be able to avoid foreign  oil imports  in the fu ture), but i t t ends  to disto rt the n atu re of the  solutions pursued. I would like to focus my testimony on the subject of the  use of energy 
in buildings ra ther  tha n the  broader issues. Since buildings presently require 
about  one-th ird of the energy used in the  United States, this is a signif icant area of nationa l concern—or it  should be.

Most of the  research  oriented tow ards the  conse rvation of energy  in bui ld­
ings is based on the  misconception that  it is the  equipment for heating, cooling and ligh ting  bui’dings that  causes buildings to need energy. A differen t percep­
tion of the  problem emerges when we recognize that  buildings are intended to
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provide shelter  for some hum an activity  and th at  it is the  comfort of the people 
engaged in such activity  that  produces a requirement for heat ing or cooling and  
that  it  is the  requ irement for people to see to conduct th eir  ac tivi ties  th at  requires 
light.  Histo rically we have had buildings that  provided  a measure of protection 
aga inst heat  in the summer or cold in the win ter by the way they were designed, 
and by th e addit ion of simple devices such as stoves and fireplaces. For most of 
the world, that  is still true . Only in the las t few decades have Americans be­
come accustomed to having the interior s of the ir offices and homes heated  and 
cooled with in a narrow range of comfortable tem peratures regardless of weather 
conditions or regard less of how insens itive the building design might be to 
climatic conditions.

If  our problem sta tement for energy use in buildings is clearly based on the 
fact that  buildings are  designed to shel ter human activ ities , the range of issues 
around which we will organize a research and development  program will be much 
broader than one na rrowly focused on a concern with  mechanical and electr ical 
equipment. Arch itectural issues such as the multip le use of buildings would, for 
example, be a  potential  area of exploration . Associated with  such issues would 
be the sociological and psychological implications  of multiple use, as well as 
the  economics. Obtaining a broader mix of use for public school buildings could 
change the energy budgets associated with  the activities th at  are  included in 
school build ings independent of the energy efficiency of the mechanical and elec­
tric al equipment. Or, in ano ther instance , if a Federal office building  was used 
in the  evening for adu lt educa tion programs its energy requirements would be 
modified. Research issues associated  with a problem stat ement  based on human 
requi rements fo r energy are, there fore,  possible and needed.

PUB LIC INV ESTM ENT VERSU S INV ESTM ENT IN  ENERGY R. & D.

In addit ion to the need for sta ting research problems with  as much clar ity as 
possible, there  is also a continuous need to explore the balance  between effective 
or appropriate public suppo rt of R. & I). T his is especially  true of the  resea rch 
phases beyond the development  of theory  and basic research. I have already 
mentioned some cautions with  respec t to federal investments in developing basic 
invent ions in areas such as energy use in buildings t ha t are  essentially consumer 
markets  ra ther  than fede ral markets . Allow me now to suggest  a few ground 
rules fo r the support of applied research by eithe r public or pr iva te fund s:

(1) It  seems app ropriate for public funds to be used to support conferences, 
seminars and studies which serve as forums for contin uing public policy debate  
on the balance  of inte res ts between consumers and producers of energy. In fact, 
the re has been a tendency for such debates  to  be conducted within the Executive 
Bran ch or between the Execu tive Branch  and Congress and  not in more public 
forums. A lack of support for research oriented towards  conservation  and con­
versely heavy support for improving the fortunes of those engaged in energy 
supply R. & D. seems to be one of the results.

(2) Where the private risks are  too large  to provide adequa te incentives for 
resea rch support in the priv ate  sector, and where  the public  benefit from the 
result s would appe ar to be clear, then federal funds should be used to suppo rt 
applied  research.  However, methods of removing some or all of the constra ints  
to estab lishing an effective marke t for private investment should be explored 
before organ izing a federal program to do the applied research  within federal 
labs. It  seems inappropria te to assume that  federal agencies should be given 
the responsibility for applied research programs just  because they have large  
underut ilized faciliti es or  staff.

(3) The development of the knowledge and methods required for performance 
standard s and specifications needed to advance a new area of development 
such as sola r energy seems an appropriate public investme nt provided it is well 
timed  and open to all reasonable alternativ es. Ear ly closure on stan dards for a 
field not yet fully developed can stifle new developments,  and, unfortu nate ly 
thi s now seems to be the  case in solar  energy.

(4) There is an obvious combination  of public and priva te investment needed 
to collect and dissem inate  the  resu lts of research as broadly  as possible. Again 
the re is the caution of simply organiz ing such programs  on a massive scale  
with in federal agencies because they are  looking for something useful to do.

OBSERVATIONS ON CURRENT FEDERAL PROBLEMS IN  ENERGY R. & D.

While I cannot claim to be fully aware of all program plans and resea rch 
interests of federal agencies presently und ertaking R&U in the energy area ,
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I do ha ve a firsthand exposure to much of the work. In what follows, I offer my 
personal observat ion s:

The Office of Management and Budget seems to be overp laying  its  role 
in the energy area . In too many cases agencies have not been allowed to ade­
quately , staf f for the size of the program intended by Congress, and consequently 
(lie funds do not always get spent  wisely or well. This  can create  a cycle 
in which the  agency is criticized for poor program planning and increases in 
program supp ort are  denied for the  following year.  Whe ther  it is intentional 
or not, OMB is sett ing energy R&D policy for the nation by the ir over-manage­
ment, and that  policy is not favorable to programs of energy conservation.

The  Natio nal Science Foundation has had most of their  former responsibili ty 
for  energy research transfer red  to ERDA. While a good deal of th e bas ic research 
NSF  supports will eventually  find its way into  energy problem solving, it 
would seem appropriate to have more directly  designated  funds within the 
NSF  budget for long-term fundam enta l resea rch of likely value to the energy 
area. This is par ticu lar ly tru e of work in the social and behav ioral sciences 
since such disciplines  are  almost enti rely  absent in the programs of ERDA and 
FEA.

The Natio nal Bureau of Standard s (with  which I was associated  from 1964 
to 1968) has  an enormous competence in fundamenta l science. To the extent 
th at  in-house basic resea rch is required and app ropriate for the government, 
it  would seem to be wiser to support it there, tha n to foster competit ion between 
NASA labo ratories  and atomic energy labo ratories to mount new programs 
simply because they are  there. The National Bureau of Standa rds  also provides  
the  technical competence for the development of standa rds  in the area of 
energy conservation. Unfortunate ly, the stan dar ds work now going on is limited  
by the misconception of energy use in buildings  I mentioned ear lier . When 
people tra ined in physics and mechanical engineering  are  asked  to define a 
problem, it ’s not surpris ing that  they see it in term s they understand, but  it ’s 
too bad th at  discuss ions of need for energy sta ndard s before Congress tend 
to pe rpe tua te these l imited  views.

The Fede ral Energy Adm inis trat ion seems to be in a uncerta in stage  of its 
ins titu tional  life. The program it has  mounted for energy conservation in build­
ings seems to be the best balanced and broadest based federa l efforts, but  it has 
had  a spotty histo ry of support by OMB and the top management of the 
agency. FEA ’s program of conservation has been staffed  from the beginning 
prim arily by engineers, but it has had the additional perspective  of economists 
and  archite cts in it s top management.

The Department of Housing and Urban Development has put  together an 
effective team of staf f members to deal with the  sola r energy demonstration  
program mounted by Congress, but  I see no equivalent effort to deal with the 
issues  of energy conservation  in housing much less the  problems of energy 
use at the urban  scale. HUD tends to be dominated by the int ere sts  of the 
Mortgage Banking Community, and since energy is not yet a high prio rity  
concern for mortgage lenders (in fac t energy requirements  are  placing demands 
on scarce  work capi tal in competition with mortgage funds) we will likely have 
to  move much closer to a genuine concern with the life-cycle costs of housing 
not just  the first cost, before energy conserving programs other tha n solar  energy 
become a significant concern of IIU D’s research program.

ERDA’s programs of energy conservation and solar energy are not only the 
most prominent of the federal R&D efforts, but the most difficult for an outside 
observer to evaluate. My impression is tha t the much discussed dominance of 
the ERDA budget by nuclear  energy programs (as  con tras ted to energy conser­
vation and sola r prog rams) is only a surface  symptom The much deeper and 
more difficult problem is the  dominance of the  thin king and planning with in 
ERDA by those trained  in the sciences and engineering. I don’t mean to disparage 
these disciplines or to a ttr ibute poor intentions to ERDA management,  bu t ra ther  
to raise the  question of balance. If  policy planners  believe, for example, that  
buildings use energy because they have mechanical and elect rical equipment and 
if the resea rch staff  is subsequent ly dominated by engineers and scient ists, then 
it should be expected that  most of the  research would be organized around 
increasin g the  invention of new devices. The requ irem ents  of the  people will 
either  be ignored or subjugated to the  efficient operation  of the  equipment.

Mr. Chairman, I have been openly c ritical of specific federal programs  because 
T understood that  such criticism would lie most use ful to this  Committee. I would 
hope that  those  responsib le for federal  R&D planning will see these comments 
as constructive. I look forw ard to a period of nationa l energy planning  in the
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near future  tha t is oriented towards an understanding of human needs and re­
quirements, and which as a consequence attempts to have federal policy repre­
sent not just the interests of the few, but the concerns of all of us.

Mr.  Ryan. W hen  we reconvene, we will  hear  Mr. Sa nt ’s testimony.
[A short  recess was taken.]
Mr. Ryan. The committ ee will  again  come to ord er.  We will go 

righ t into  the matt er  at hand  and  proceed wi th Mr. Sa nt ’s testimony.
Mr.  S ant, will you iden tif y you rse lf fo r th e r ecord, and th en proceed 

wi th  your te stim ony.

STATEMENT OF ROGER SANT, FORMER ASSISTANT ADMINISTRA­
TOR, CONSERVATION AND ENVIRONMENT, FEDERAL ENERGY
ADMINISTRATION

Mr.  Sant . I  am Roger  W . Sant.  I  am the  fo rm er  A ssist an t Ad mi n­
is trat or  for Con serv ation and En vironm en t of  the FE A. I am cu r­
rent ly  a free lance consul tan t.

I guess my int ere st in energ y con serv ation has become somewhat of 
a re ligious  th ing fo r me. An d it con tinues to baffle me as to  why th ere  is 
li ttl e or  no constituen cy fo r conserv ation. Th ere is a lot of flag  w av­
ing  and  arm  wav ing, bu t rea lly  no com mitment  in any  insti tut ion al  
for m in the U nit ed  States.

Th e las t few yea rs has brough t a signif icant pro gre ss from where  
we were. The Fe de ral  Gov ernment alone fou nd it  in th ei r pow er to 
save  30 percen t of th ei r ene rgy  bill. Th is, I th ink,  is a stupen dou s ac­
com plishment—given th at  th e rest  of the  country h as  only saved some­
th in g in  the  ran ge o f 2 to 3 percent  .

The fac t th at  we have leg isla tion  to ma ndate  the fuel  economy of  
new cars  is som eth ing  we oug ht to  tak e cre dit  fo r and  be pro ud of. 
Th e fact  th at  we have decided  to give  St ates  m oney  to promote con­
servation is also some thing  that  we should be prou d of. Tha t we ha ve 
set  efficiency sta nd ards  on applianc es is a fine accomp lishmen t.

On the  o ther hand , the  fact  t ha t we do not yet have nat ion al bu ild ­
ing efficiency sta nd ards , the  fact  th at  we do no t ye t have  tax  cre dit s 
fo r exist ing  re sid entia l o r commercia l improv ement s, and  th e f ac t th at  
we have  not pro vided insula tion fo r the po orer  fami lies a ll trouble me 
grea tly . I  am puzzled as to why.

I t  seems to  me t ha t it is p erh aps because th ere  is  no real co nsti tuency  
fo r conse rvat ion.  I f  we only  had th e powe r in  en erg y c onserva tion  th at 
th e nuclear lobby ha s o r th e oil com pany lobby ha s, o r even the  electri c 
ut il ity lobby, as examples, we perha ps  wou ld see signif icant money 
being  expended  on ince ntives and  educ atio n because fo r the  most pa rt , 
Mr . Ch airma n, the cost pe r un it of  ene rgy  saved throug h increased 
efficiency is substa nti all y less th an  the m arg inal  cos t pe r un it prod uced.

Tha t is, if  you look at it by saying,  “ A ba rre l saved is a  b arr el pro ­
duc ed, ” the cost of a ba rre l saved  gener ally is su bs tan tia lly  less th an  
th e cost of  a barr el produc ed.

So conserv ation is rea lly  a new source of energ y th at  requir es in ­
ves tment, th at  r equ ires  m anagem ent , t hat  requires enginee ring. An d it  
is a com mitment th at , if  we only  had some insti tut ion al  force beh ind  
it,  could make a majo r diffe rence in one qu ali ty  of  life in the com ing 
years.

Tha t concludes my preli mi nary  sta tem ent . I  w ould be ha pp y to  a n­
swer any questions.
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Mr. R yan . 1 am intere sted in wh at you say we hav e don e; but, as 
you are , 1 am more intere sted in wh at  we have  not done—giv en the  
size and the mass of t he  F edera l bureaucracy . Bu t I cannot  agree with 
you th at  the re is no consti tuen cy.

It  is tr ue  th at  the re aren ’t de mon str ati ng  mobs outs ide  wa vin g flags; 
the re aren ’t p icke ts in fro nt  of  the Whit e Hou se with th ei r pa rt icul ar  
cause. But  if  you compare  the constituen cy the re is fo r conserv atio n 
with th at  of  t he  n ucl ear  o r the  elec trical folks, I am much more op ti­
mis tic th an  you are.

Th e fact  t ha t the  cons ervatio n constituen cy is n ot as well org ani zed  
in a financia l sense only  ind ica tes  th at  we have  a lit tle  fu rther  to go. 
That  is all.

I am so total ly  c onvinced  t ha t nucle ar ene rgy  is a p assin g phase, of 
much sh or te r du ratio n even th an  petroleum or fossi l fue l ene rgy , t hat

•  I hope to live to see the  t ime when people com pla in because the solar 
energ y lobby  or  the  co nse rva tion  lobby is so large  and so p owerful.

But  I th in k wha t we are  rea lly  ta lk ing abou t is a m at te r of lead er­
ship. Peo ple  rea lly  do not know where the y want to  go because they

* have n ot been t old  where  th ey  ought to go. An d nobody has  don e it  yet.
An d I can assure  you th at  if  you are  one of those who feels some 

almost rel igious com mitment, you h ave come to t he  r ig ht  place. So lo ng 
as I am aro un d on th is subc omm ittee , I intend, by any mean s th at  is 
legal and not imm oral and  no t uneth ica l—an d I ph ras e it  in  ju st  that  
way de lib era tely—to  make noise s as loudly  as I can. And I will  do it 
both here  in the  Congre ss a nd  anyw here else  I  can  do  it.

W ha t we a re af te r tho ugh are  some b ett er  answers. An d th at  i s why 
I would like  to  question you about where you feel the FEA , from your 
own experience , is a nd  ha s been short.

I am not interested in wh at the y have done. They hav e done  too 
lit tle  to  war ra nt  any  kin d of  signif icant reco gni tion  in th e con gres­
sional sense, or  in the  sense of  meetin g the  needs of  the  Am erican 
people.

Ev en  if  t he ir  heart is in the  rig ht  place—i f you will  forgiv e me f or  
sayin g it—th ei r en ergy h as no t been well spent.

I do not believe  th at  the  lig ht  bulb the ory of  conservat ion  is where 
we o ught to  go. Tur ni ng  off a few lig ht s or tu rn in g up  a nd  down the  
tempe rature  to  ad jus t to  clim ate  needs is, I suppose , som ething. Bu t 
I  won ’t even  go as fa r as you do in lau ding  the Fe de ral Governm ent’s 
30-percen t reduct ion  because  T suspec t, if  we ever get th at  fa r in the  
lim ited time  o f t his  subcomm ittee’s hearings, t ha t we wi ll find th at  t he 
am ount of tr ai ni ng  r equ ired fo r flight trai ni ng , fo r e xam ple , has  been 

, cu rta ile d pas t the  po int  where  it is com for tab le.
An d I suspect th at  we will  find th at  the expend itu re of  necessary  

and use ful  maneuvering  tr ai nin g of nav al ships has  been  cut b ack  past  
w the  p oin t whe re it is reasona bly  co mforta ble .

And I have a hunch th at  the  larg e amo unt  of  decrease and what the  
Fe de ra l Government  h as been able  to  acc omplish comes too m uch from  
th at  are a, and  not enough fro m rooms such as th is very room righ t 
here . Th is room is too cold, ap pa rent ly , fo r the  women who are  here . 
I t  is com for tab le fo r me because  I  am more  hea vily dressed.  And th is 
is on  a day  when we a re tol d th at  t he  w eat her  outside is al read y pu sh­
ing  90 degrees. T ha t is a lit tle  r idic ulous.

Hav ing got ten  p ast  tha t po int, I  would  lik e to know f rom  you where 
you th ink the  FEA  could  go in more  pos itive and more use ful  direc-
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tions—both  sho rt ran ge  and long  range— and come up  with  be tte r 
pro gra ms  ?

T th ink they are too com for tab le in th ei r air- con dit ion ed bui ldin gs.  
Pe rh ap s they should be pu t in build ing s th at  were not so well cooled 
un til  they  are able to produce  plans fo r le tt e r and more fun ctio nal  
air -co nditio nin g for eve rybo dy else first.

Mr.  Sant . With ou t agree ing  with you—which I don’t—let me stil l 
answer  y our quest ion.

Ten  mill ion ba rre ls a day  are  being  used in ex ist ing  bu ildings . And 
you rea lly could  say fo r the next 5 years , “I  rea lly  do not give a d arn 
abo ut new bui ldings? All I  wan t to do is improve the efficiency of  ex­
ist ing build ing s.” An d you could  pro bab ly save ,30 perc ent of that .

And if I were pu tti ng  my pr ior ities  in  a line,  T would spend 90 per ­
cent  o f my t ime on e xis ting b uildin gs r ig ht  now a nd  10 percen t on new 
build ing s—jus t because i t repre sen ts a b ird  in the  hand .

Eve n by 1985, new bu ild ing s may , if  we hav e fine economic pr og ­
ress in th is cou ntry, will represent  maybe 35 percent  of th e stock. By 
the  y ear  2000, it  m ay represent  50 pe rce nt of  the stock. So t he  ex ist ing  
bui ldings re ally  oug ht to be th e high pr io rit y.

And the  simple th ings  such as tu rn in g down the rmost ats , which 
may  save 15 percen t of a per son ’s he at ing b il l; or  t ur ni ng  out lights , 
which may save 50 p erc ent of an elec trical bill fo r lig ht ing purp oses , 
are  und oub tedl y the  places where  we o ught to staid. Th at  doesn’t  cos t 
an ything  and it saves imm edia tely .

Tn fact, the Governm ent’s own experience of  sav ing  abo ut 18 perc ent  
in those two areas in its own build ing s seems to  be total ly  a pp ropr iat e. 
T am look ing at th is outside  of the  question of mili ta ry  prep aredne ss. 
I will not even try to  commen t on th at;  T th ink the  mili tary  can suc­
cess fully do tha t.

Second, the  FEA  needs  to get more  inf orma tio n to each ind ividual 
own er of a b uildin g and  owner of  a home,  o r occu pan t of a home, as to  
wha t the poten tial  changes  are  which he can make in th at  exist ing  
bu ild ing which will imp rove its  therm al efficiency. You and I,  as 
homeowners, need a list of  thin gs , coming from an  au thor ita tiv e source, 
which say, “Tf you pu t 6 inches of insula tion in, you will save $100 a 
ye ar  on your  fuel  bill.  Or , if  you put in stormwin dow s, you w ill save a 
certa in amount.”

My own view is t ha t most of the  emphas is righ t now should go into  
those kin ds of  th ings  and shou ld get as much inf orma tio n to  peop le 
about exist ing  technology , ex ist ing  pro ducts , an d e xis ting changes that  
could be made. An d th at  is where the FEA  cou ld pro fit from  some 
substan tia lly  increased act ivi ty.  The pend ing  tax cre di t would be a 
ma ior  s tim ula nt.

The  th ird area, then, would be to  develop  a per for ma nce sta nd ar d 
for all new constru ctio n and  have th at  ma ndate d in all bu ild ing codes. 
I f  th at  were done, we would simply  answer all  of  the  tech nica l ques­
tions about efficiency on new con stru ctio n. And that  may be the best, 
th in g th at  we could  do.

I guess the  fo ur th  area  would be to  make sure th at  we are  ge tting  
th at  insula tion  int o the  homes of th e poor . Th at  will not save  much 
energy, but  it will surely  save the  heart ache  of  the peop le who have 
rea lly  been affected by these high ene rgy  costs.

So those  th ings , Mr. Ch airma n, all should be acce lera ted by FE A . 
I hey shou ld not only be acce lera ted by FEA , bu t they sho uld  be
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accelerated by everyone. The legislat ion should pass Con gress; the 
administration  should appr ove the request of  F E A  for  hig her  ex­
penditures; the Appro priatio ns Committee should at least approve 
the amounts that are proposed by OMB .

Eve ryone has a part in this. But, clea rly,  those fou r areas need to 
be accelerated in order to achieve the kinds of  results of  whic h you 
are speaking.

Mr. R ya n . I) o  you think there is any need for  F E A  to examine or 
take inventory within the Fed eral Government as to what the present 
bui lding standards are and what they  ough t to lie w ith rega rd to sub­
stan tial change not only of  the buildings themselves, but of  the effect 
that Fed eral building s have upon the design of  portions or all of  a 
city, for example?

Mr. S an t . Yes. A little bit  has been done; but, much more needs to be 
done. The G SA . throu gh the ir program of  bui ldin g building s, has 
really done more than anyone. They are now build ing  two exp eri­
mental buildings where they are try ing to get to a performance stan d­
ard of  55,000 B tu ’s per square foot. One is in New Ham pshire;  one is 
in Kansas . A nd it looks as if  they are go ing  to make it.

That is rou ghly ha lf of  the current energy consumption. Th at  just 
tells us that given exis ting  technology, the Federal Government can 
prob ably  turn itse lf around with in the next couple of  years with per­
formance standards that it understands  well enough to put into prac- 
t ice, and wil l proba bly save h al f of  the energy used by new construction.

Now the tiling tha t the Fede ral Government  has not done is to 
investigate in any serious way the retrofit of  exis ting  buildings. I f we 
went about look ing for  the ways  of  changin g the existing stock of  
Federal  buildings and finding ways  of  mak ing them more efficient, it 
could run us into $2 billion or $3 bil lion of potential investment oppor­
tunities. And no one, at this  point, has been wi llin g to even consider 
that as a Government expenditure.

The  F E A . dur ing  my watch,  proposed that we essential ly set up a 
$2 billion budget  for  doing  that over the next 5 years. And that  may 
not be adequate. But it seemed appropriate. We did not, however, 
succeed with  OM B.

I f we had, I am not sure we would have succeeded with Congress. 
But . nevertheless , if  I were to put the highest  pri ori ty on any thin g 
we could do now, it would be to retrofit every existin g Federal  bui ld­
ing in any way  that we now know how. This includes insu latio n; this 
includes storm windows; this  includes much bette r heating  plan ts; 
this includes much better thermostatic control.

The bui lding we occupied at F E A  was a monster. Yo u would have 
one floor that  was 65 degrees and one that was 95 degrees. An d there 
was no way  to control that balance.  So it was an argument as to who 
would be cold today.

Tf T were going to have a Wall  Street Journal repo rter in my office 
the next day  we would rea llv  scramble to try to get my room so that it 
was the righ t temperature. But it was impossible.

I f  you just snent a l ittl e money to retrofit that bui lding,  incredible 
efficiencies could occur. But it is not goin g to come free. We have done 
all the free things.

Mr. R ya n . Wh at about opening  windows?
Mr. S an t . T don’t know. T understood what ATA was saving.  I have 

gotten all sorts of  contra-testim ony. People  tell me that if  you kept

78-504 0  - 76 - 15
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the windows closed and recirculated air through a computer controlled 
system that you would be better off than having windows that opened.
You could then control the amount of air th at circulated from outside.

Mr. R yan. If  you had been able to open your window when, to use your example, the Wall Street  Journal reporte r was coming, would 
that  not have helped ?

Mr. Sant. It  was just the opposite of that.  He came during the 
winter and it was too hot. I did open the window. And it did make the press.

I do not think that just opening windows is the answer. Obviously, tha t just lets the heat go out the window. I t is not just the comfort I am worried about; it is the energy we use. And I think  that we will 
probably find that if we could do a good job of controlling the air 
handling systems within a building that it may not be important to open the windows, but to have adequate control of the air tha t is being *recirculated from the outside to the inside.

Mr. Ryan. And you say that  it would cost $2 billion or $3 billion to retrofit all Government buildings?
Mr. Sant. N o  one really knows because we do not have an ade- *quato aud it.
Mr. Ryan. Is there any effort being made, or has there been any 

effort made, by the FEA  to, on an inventory basis, decide what needs 
to be done to retrofit those buildings?

For example, has there been an effort which could say of the Ray­
burn House Office Building, in order to be energy efficient to a particu­
lar standard, which we have set, that it needs to do this and this and this, and the estimated cost is so and so?

T)o you have any kind of computer printou t that  will tell us all of the Federal buildings we own and what it would cost to fix them up to a pa rticular standard?
Mr. Sant. That is a bad example because the House Architect con­trols this building and the Federal Government has nothing to do with. it.
Mr. Ryan. Even the House Architect can be approached. It is a little like going to the Pope in the Vatican, but it can be done.
Mr. Sant. I suggest you try  it sometime.
But in answer to your question, no; there is not. There was a pro­

vision in the Energy Policv and Conservation Act tha t required tha t, so it is underway now. And I am grateful for that.
Often the legislation helps. When an agency is arguing that that is 

what we ought to do, but has no funds to do i t, it runs up against a budget constraint . ,
When it comes down with legislative force and says, “Ho this,” you generally get funding to do it. So right now tha t survey is under­

way. And the GSA people tell me it will probably take something like ,2 years to do a complete audit of those buildings. But they will sta rt 
getting some on line and the budget recommendations will go in on those soon.

The same is t rue of the Defense Department, which controls even 
more buildings than GSA. Thev are beginning an audit of all of 
their buildings. The only reason they haven’t up until th is time is tha t 
thev have made proposals to retrofit those buildings and have always gotten turned down on the  requests when going th rough OMB.
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So there is a tremendous job to be done.
You were saying tha t there is a constituency for conservation. 

Nevertheless, the Federal budget on energy now has about a 5-percent 
energy conservation component. And that is not much of a constituency 
anywhere. It is a peanut-kind of operation.

Even when we get a major conservation incentive proposal, as we 
now have in the FEA  Extension Act, it calls for financial support  that 
wouldn’t save enough energy to even make us excited. I t is going to 
take a considerable strengthening of those ideas.

Mr. R yan. Do you have any comment to make on why OMB is so 
tough on all of this and so hard to get along with ?

Mr. Sant. They are tough on all budget matters—and should be. 
The only problem I have with that is tha t they don’t  sort out invest­
ment budget items from opera ting budget items.

It  seems to me tha t if we can invest $2 billion and save tha t over 
a 3-year period, which looks highly likely, in energy costs, le t’s jump 
in and do it.

Mr. R yan. But if the boss is elected this year, or not elected this 
year, it doesn’t do any good to talk about 2 years from now.

Mr. Sant. True.
Mr. R yan. That is one of the limitations.
Mr. Sant. At the same time, I am not one to complain about OMB 

because it may be our fault for not doing a very good presentation 
job.

Somehow, we have got to get better at convincing people that  sav­
ing energy is not a change in life-style and all of those things that  
people are scared of. What it is is just making appropriate invest­
ment decisions to increase the efficiency of those buildings and cars 
and so forth.

I was going to say also that  when you mentioned that  you have been 
added to the list, I think that makes five of us now who are religious 
about conservation.

Mr. R yan. I am not sure of the other three.
Mr. Sant. Neither am I ; they rotate.
Mr. R yan. Thank you very much for your appearance here today. 

We appreciate your testimony.
I hope, i f anything comes up which is of significance to this com­

mittee, that you will not hesitate to give us a holler. There is an interest 
here which continues; believe me.

Thank you very much.
Mr. Sant. Thank you.
Mr. R yan. This subcommittee is adjourned until 10 a.m. tomorrow.
[Submissions to additional subcommittee questions follow:]

Que stions  for R oger San t. F ormer  Ass is ta nt  Administr ator , F ederal E nergy 
Adm inist ra tio n

Question 1. As someone who h as worked closely wi th the Fed era l Government’s 
energy conservation effort, do you believe the FEA’s energy conservation pro­
gram is  effective?

Answer. P er dolla r expended, it is  very effective.
Question 2. Do you believe the  Federal agencies are  doing all they can under  

present authoriti es to decrea se energy demand and to increase  the  efficient use 
of energy?

Answer. No.
Question 3. Do you believe t ha t the FEA has been more concerned with  increas­

ing energy supply ra ther  tha n reducing demand? Why?
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Answer. Yes ; because t ha t’s where the  constituency is.
Question 4. Do you believe i t is possible to make effective programs in energy conservation without some belt-t ightening by the citizens and businesses of the coun try?
Answer. Yes. It ’s a ma tte r of increasing  efficiencies.
Question 5. Did you help organize P roject Conserve?
Answer. Yes.
Question 5a. In your opinion, is Pro ject  Conserve an effective program?Answer 5a. Yes, but its  only funded in Massachusetts.
Question 5b. Are we actually  making headway in chang ing att itudes  and be­havior in the home by providing each homeowner with customized inform ation about  his home?
Answer 5b. The Mass, project should be watched very closely. It ’s the only Sta te where we have really trie d to get information out to all  homeowners.Question 6. What about  the energy conservation seminars that  have  been held across the country for business executives. FEA claims tha t these have been effective in changing a ttitudes—do you agree?
Answer. They have not sta rted yet. I believe they will be effective—at a very low cost.
Question  7. Wha t do you feel should be done unde r presen t author ity  to im­prove energy conservation in buildings that  is not presently being done?
Answer. I answered t ha t in my testimony.
Question 8. A recent report  by the  House Inter ior  Appropria tions Committee on FEA ’s and ERDA’s conservat ion program s tates :
“It  is quite apparen t . . . that  FEA and ERDA a re headed on a collision course as to who is best suited to market both the near- and long-term solutions being sought in the  energy conservation are a.”
Do you agree with this sta tem ent?
Answer. No—'but it would be best to combine the two.
Question 9. Are there other areas of FEA overlap with  other agencies, such as National Bureau of Standards, th at  you are  awa re of? Could you discuss them briefly?
Answer. No—its not a big problem.
Question 10. FEA has given emphasis to conservation in the public schools. Would you comment on the  effectiveness of the Public School Energy Conserva­tion Service?
Answer. Where it ’s been done, its very effective, bu t the re is only enough money to put one full person on the  project .

Questions for John P. Eberiiard, President, AIA Research Corp.
Question 1. Is  AIA Research Corporation a pa rt of the  American Ins titute  of Archi tects?
Answer. The AIA Research Corporation was estab lished by the AIA in 1972 as a separat e though rela ted co rpora tion.
Question 2. In your opinion, which of ERDA’s energy conservation research projects has the most potential?
Answer. I don’t think  I have enough information to answer.
Question 3. Do you feel that  the  research that  AIA does should differ from tha t done by ERDA?
Answer. Some of our research should  be supported by ERDA.
Question  Do you think ERDA’s prio rities for energy conservation, in gen­eral,  and energy conservation in buildings, in par ticu lar , are correct ly placed? How should they be changed?
Answer. I indicated this  in my wri tten  sta teme nt.
Question 5. Have you been able to identify areas of overlapping or duplicating  responsibili ties in the energy conserva tion programs  of the  various  Federal agencies? What  are  they? Are there areas of disag reement on policy that  are  apparent?
Answer. Not enough information available.  Seem to be differences.
Question 6. In your estimation , is there  a need for a coordinated energy con­servation  plan or program to guide Federal agencies toward certain energy con­servation  objectives?
Answer. Y es; and Congress should develop one.
Question 7. Is ERDA’s energy conserva tion program consis tent with the ATA report entit led “A Nation of Energy Efficient Buildings by 1990"? Does ERDA concur  with the findings in this report?



225

Answer. Only in a limited way. I don’t th ink  so.
Question 8. Do you thin k it is possible to achieve the AIA goals art icu lated in 

the AIA report?
Answer. Not in fact, but in theory  it represen ts the  12 million bar rel s/d ay that  

could be saved  if all buildings were redesigned  and all new buildings were 
designed w ith energy in mind.

Question 9. ERDA, FEA, and the National  Bureau of Sta ndard s are engaged 
in energy conservation research. Do you think it is necessary  and app rop ria te for 
so many Fed era l agencies to be involved in energy conservation resea rch?  Does 
the involvement of so many Fed era l agencies confuse or ret ard  the  Federal 
energy conservation research effort in any way?

Answer. As long as there is a clea r division of responsibility,  it  seems all right. 
Depends ag ain on thei r division of responsibi lity.

Question 10. On page 5 of  your stateme nt you sta te that  “A d iffere nt percep­
tion of the  problem emerges when we recognize that  buildings are  intended to 
provide she lter  for some human  activity  and th at  it is the comfort of the people 
engaged in such activ ity that  produced a requirement for  heat ing and  cooling.” 
In your  view, are  Americans even tually going to have to sacrifice some of the 
ideal conditions and comfort provided by ai r condit ioners  and hea ting  uni ts in 
orde r to reach  a higher  plane of energy efficiency in buildings or can improved 
use of materi als  and design replace the  present technology we so religiously live 
by ?

Answer. In my view, we may be required to modify our life styles  to adjus t to 
using less energy, this will not necessarily be negative. It  will, however, depend 
very much on peoples percep tions  of the ir own abili ty to adjustment versus a 
forced adju stment  by government.

August 20, 1976.
Ms. E ileen  W. T heim .
Chief Clerk, Conservation, Energy, and Natura l Resources Subcommittee  of the 

Committee  on Government Operations, Rayburn House Office Building, Room 
B-371-B-C , Washington, D.C.

Dear  Ms. T heim  : With reference to your let ter  of August 4, I have gone over 
the testimony and have marked a few places where changes would be in order. 
I also am list ing below answers to ques tions 1 through 13.

Question 1. Are you testi fyin g today as a represen tative of the AIA or does 
your  testimony represent your personal views on energy conservat ion?

Answer. I am appearing  in an indiv idual  capaci ty, expressing my views. How­
ever, many of these  views were derived while serving  as the  Chairman of the 
AIA’s Energy Steering Committee.

Question 2. Does the AIA endorse and concur  with the findings and recom­
mendations outlined in your two publica tions. “A Nation of Energy Efficient 
Buildings by 1990” and “Energy and the Built Env iron men t: A gap in Cur rent 
Strategies” ?

Answer. Yes. In the case of both reports the  AIA Board adopted them as  official 
AIA positions and policy.

Question 3. On what points made in your studie s does AIA disag ree?
Answer. None.
Question If. It  is my underst and ing that  the thrust of the  present Federa l 

energy conservation  effort is to incre ase the  efficiency of energy util izat ion with­
out reducing the standard  of living many Americans curren tly enjoy. Do you 
believe that  it is possible to make significant strides  in energy conservation  with­
out some sacrifices on the part of the  American publ ic?

Answer. Yes, if you will ref er to the report which I have ent itled “Energy  Con­
serva tion Research : A Key to Resolving the  National  Energy  Dilemma.” you 
will find some discussion on and estimates of the  extensive amounts of energy 
which can be saved w ithout sacrificing freedom or  qual ity.

Question 5. In your publica tion. “Energy  and the Bui lt Environ men t” you say 
th at  the  potentia l for energy conservation in buildings over the  n ext three to five 
years,  when compared with the  m agni tude of the cur ren t energy problem and the 
enormous energy  needs of the country, “looks too small to warrant  a major 
thrust. ” But you go on to  sav that  over the long-term energy conse rvation in bui ld­
ings holds great promise. Would you please  explain why you do not feel that  
energy conservation in buildings holds promise for the near -term ?

Answer. I do feel energy conservation in buildings holds gre at near- term po­
tential . My rem arks were meant only to acknowledge  th at  thi s str ategy begins 
with a smal ler base and extends it  from yea r to year. I have emphasized my be-
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lief  that  this form of conservation  offers the best form of inves tment  for the energy dollar which could be made, up to the  point  th at  the potential  is fully tapped. This is true  even of the short term.
Question 6. In  th at  same publica tion you est imate  th at  the potential  energy savings  that  could resu lt from improving energy use in buildings would range from 25 to 50 percent in older buildings and from 50 to 80 pe rcent  in new con­struct ion. Could you please explain  how you arr ived at  these ra the r impressive stat isti cs?
Answer. At the time we made these estimates they were a compilat ion of studies which had been done a t the time plus judgment of qualified personnel as to reasonable conservation potentials.  Studies evolving since then have continued to show t ha t these are  relatively conservative  estimates.  Among the key studies which we feel sustain these e stimates a re :
ERDA’s estim ates for mid-term objectives are to decrease uni t consumption in exist ing buildings  and community systems by 30 percent and in new’ buildings by 50 percent. These estimates are based upon stud ies of various buildings and conditions.
FEA, in a review of the building sector, estimates savings of 20 percent to 50 percent in present buildings depending upon the  type of con struct ion ; in new buildings the estim ated  savings  are 50 percent of the projected increase in over­all energ.v used.
A study done fo r th e Ford Foundation Energy  Policy Pro ject es timates savings up to 40 percen t in p resen t build ings and 80 percen t in new buildings.GSA Energy Conserva tion Design Guidelines  for Office Buildings shows est i­mates  of 60 percent savings for bet ter cons truct ion and design systems.These studies in general refer only to savings which accrue from measures to reduce consumption. In our estimates we were also considering utili zatio n of on-site gene rating capabili ties from renewable resources such as solar. Though the poten tial of these on-site capab ilities var ies widely from region to region and by type of building, estimates range from 25 perce nt to 50 percent or more of tota l energy requirements  which could he met in this way. We there fore  continue to find that  emerging studie s show’ the  conse rvative nature  of our orig­inal estimates .
Question 7. Your  study indicated that  these impressive savings can be at tain ed '‘within exis ting technology” and that  the only stumbling blocks to the ir imple­mentat ion are eith er economic, political or att itudin al.  Could one conclude from this  tha t the major Federal  emphasis should focus on el iminating  the stumbling blocks rather than increased emphasis on energy conservation research and development?
Answer. I am not so sure  th at  you can so easily  isola te the  two types of ex­penditure. The various non-technical  bar rie rs are  no less a legit imate domain of research efforts than are more efficient forms of sola r collectors. I do believe, however, that  relat ively  more atten tion  should be devoted to gett ing on with realizing  our present technological capabi lities. Again, you will find some exten­sive discussion about  the inadequacies of our curre nt demonst ration programs  in the final chapter  of the  re po rt : “Energy Conservation Re sea rch : A Key to Re­solving the  National Energ.v Dilemma.”
Question 8. What do you thin k the Federal Government should be doing to re­duce or eliminate  the  economic, political or social barriers  to improved energy conserva tion in buildings?
Answer. This question  canno t be answered simply. The reports  which I have brought together outline my thoughts on what should be done. However, in summary form I thin k the emphasis should he placed on incentives, on devel­oping sound inst itut ional mechanisms which can provide a reliab le logistic main­tenance  and suppor t system for  large scale area wide intensive uses of conserva­tion technologies, and more adequate demonstra tion and training activit ies. Specific recommended legislative stra tegies are  contained in the documents which I have brought with me and which I suggest  be entered  into your record.Question 9. Do you believe tha t television spots, bumper stickers, and educa­tional lite rature , similar  to wha t FEA has been employing, are  effective tools to educate the  public on energy conservation?
Answer. They are  probably effective inso far as cer tain  types of conservation are concerned. What I would basically term behav ioral conservation. They might make someone drive more slowly or w ear sweaters in a lower heated  house. They might even stim ula te some caulking and other easy and somewhat obvious actions. They a re not, however, an adeq uate  conservation stra tegy  by any stre tch of the imagination.
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Question JO. I have become very interested  in the concept of multip le use 
buildings. As an  a rch itec t t hat  has spent a considerable  am ount of time studying  
the subject of energy conservation, do you believe th at  gre ate r emphasis in the 
public and private sector  on mult iple use buildings holds much promise for 
improving energy conservation in buildings? What are some of the harrie rs that  
would prevent wide util izat ion of  multiple use buildings?

Answer. There is no quest ion in my mind tha t multiple -use buildings would be 
an imp ortant  part of any nationa l energy conservation plan. The concept of 
constructing  in a single building—levels of  parking space, levels of merchandis­
ing space, levels of office space, and levels of housing space—is a very sound use 
of land and could be imp ortant not only from the standpo int of cut ting  energy 
use in transp ortation but could be the source of considerable energy tra nsfer  
from one type of usage to a second or  th ird  type. As an example, the lighting used 
in merchandising throws off a considerable amount of hea t which could be used 
in o ther  portions of a bu ilding. You could say the same thing of commercial office 
space.

City Plan ners  for some lit tle  time have been trying to implement the idea of 
multiple -use buildings. There is no question as to the soundness of this concept, 
but  the re are  barriers  that  must be overcome. For  some years , we have encour­
aged our  people to live in a suburb on the north side of the city and work in a 
business complex on the sou th side of  the city, traveling sometimes many minutes , 
or perhaps hours, to accomplish this.

One of the  basic concepts behind multiple -use build ings is draw ing the func­
tions of people closer toge ther—get them sta rted living closer to w here they work 
and  where they play. Multiple-use buildings, I am sure, as well as  multiple-use 
neighborhoods, is a concept that  must be popularized if we are  going to be fu lly 
successful in conserving energy  for our Nation. The barrie r, of course, that  must 
be overcome is the suburban  complex that  we have bui lt into our  people.

Again, leadership is the key needed ing red ien t: susta ined, integrat ed, imagi­
native, crea tive leadership.

Question 11. In your study , “A Nation  of Energy Efficient Buildings by 1990,” 
you critic ize present Federal energy  conservation policies by saying th a t:

“We are  now investing vast qua nti ties of increas ingly scarce  capital resources  
in stra tegies which have less poten tial, less cer tain ty and longer-delay payoffs 
than the proposed alt ern ative  strategy emphasizing a nationa l program for 
energy efficient buildings.”

Could you please be specific as to  which stra tegies have less potential  and 
why ?

Answer. As that  report emphasizes, the majo r energy  investments then and 
now ar e supply oriented : that  is, we are  attempting  to refill the energy pipelines 
with  any of a variety of new cen tral ly located sources but  prim arily coal, oil and 
nuclear. To the degree th at  we rega rd investments in energy efficient buildings  
ns an alt ern ate  to supply, we can reduce  the amounts of cap ital  invested  in the 
cen tral  generating plants. That cap ital  has normally been injected into rate 
structure s so as to be recouped over about a twenty-five to thirty year  time 
period. Of course, some cu rrent proposals advocate reducing this  pay-back period 
through increased rates . In addit ion, we are  plowing millions of dollars into 
advanced resea rch for adva ncing these  technologies; research  which is needed 
but which must now be regarded as an uncerta in pay-off. To the  degree that  
doll ars will buy the energy efficiency we estim ate, they represen t immediate 
retu rns,  they are  cer tain  retu rns , and they are  likely to pay themselves out, 
without arti ficia lly rais ing ra te  or price stru ctu res  to force a sho rter pay out, 
within well under twenty years . In many instances, in less tha n ten years. More­
over. once these inves tments are  made, they continue to pay for themselves over 
and over. I would refer you to my discussion in a testim ony point ing out the 
economic highl ights  and emphasizing  that  we are  converting  consumption ex­
penditures which have no end into  investment expenditures which generate 
savings  for  the averag e family  yea r afte r year .

Question 12. Have  you discussed your  stud ies with  officials a t GSA. FEA and 
ERDA? What was their  react ion?

Answer. Yes, we have held a var iety  of d iscussions and provided many copies 
of our  reports to such officials. The ir react ion has been generally favorable, 
though we have had no one grasp the aggressive and innovation role of active  
leadersh ip to begin A National  Program of Energy Efficient Buildings by 1990. 
I see lit tle  reason to believe tha t thi s condition will change unless some leader 
emerges within the federal struc tur e to make it happen.
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Question 13. How long do you thin k it would take us to reach  your goal of a 
7 percent  saving  each year in energy if a high-prior ity effort were made to make 
buildings more energy efficient?

Answer. That ra te  of 7 percent per yea r is the fifteen yea r concept of con­
verting the  nations buildings, assuming that  we could do so a t a fair ly even ra te. 
It would mean that  we would have the job done, if we converted 7 percent per 
year, sometime within the fifteenth year. I think  we could and should get started 
on thi s now. It  would probably take a year to “gear up” and af ter that  we 
should be underway. I should emphasize, however, that  this assumes the pro­
gram would he given top priority and aggress ive leadership.

Sincerely yours,
Leo A. D ai.y, FAIA.

F ederal E nergy  Adm inist ra tion ,
Washington, D.C., August 31, 1916.

Hon. Leo J. R yan,
Chairman, Subcommit tee on Conservation, Energy, and Natu ral Resources, Com­

mit tee on Government Operations, House of Representatives, Washington, «n.c.
D ear Mr. Cha irma n : This is in response to the  August 4 let ter  to Robert

Hemphill of my staff from Eileen W. Tlieim, Chief Clerk of the  Subcommittee 
on Conservation, Energy, and Natural Resources  which tran smitte d the tra n­
script of the subcomm ittee’s recent hearings on energy conservation  in buildings 
and a series of follow-up questions on the  subject . Enclosed is the corrected 
transc rip t of Mr. Hemphill’s tes timony and our response to the questions raised 
by Ms. Tlieim.

Although I was unable  to tes tify  during the hearings, I am informed that
Mr. Hemphill adequately represented  our office in my absence. I would like to 
convey, again, my apprecia tion for  the opportuni ty to describe  our activitie s 
to the subcommittee. I look forward to working with you in the future  on this  
subject.  In the meantime, if you have any fu rth er  quest ions on this  or othe r 
topics rela ted to energy conservation, do not hesitate  to call.

Sincerely,
Sam ue l J. T u tiiil l ,
Assis tan t Administ rator,

Energy Conservat ion and Environment .
Enclosures.

General Q uestions  on F ederal E nergy Conservation  Program

Question 1. Wha t is FEA's present stra tegy  to decrease  Ihe demand for energy 
in the country?

Answer. The Office of Energy Conserva tion and Environment (C&E) was 
establ ished to : (1) develop and oversee the implementa tion of equitable volun­
tary and mandatory programs to promote the efficient use of energy; and (2) 
ensure environmental concerns are  balanced with  national energy goals.

In fiscal y ear 1970 we shifted our efforts from iden tifying those a rea s that  hold 
the greatest poten tial for energy savings to the form ulation and implem entation 
of programs tha t are  direc ted toward the actual  achievement  of these savings.
Several  major programs wire establ ished or expanded in order to encourage the  
widespread adoption of conserva tion measures . The crit erion of cost-effective­
ness was applied to all our conserva tion and environmental  efforts. Specifically, 
in the conservation  area, only those actions that  would save energy at a cost 
lower than  the cost of avai lable  energy supplies were considered relevant 
opportunit ies.

Our energy conservation programs were des igned to reduce energy consumption 
to the maximum extent possible with exist ing technology, while also minimizing 
the  cost to the Government.

To accomplish these goals, we initi ated  a wide range  of program s to encour­
age and ass ist individuals, businesses, and public ins titu tion s to conserve. Be­
cause conserva tion is in the economic se lf-interest  of vir tua lly  all energy users, 
our  programs have emphasized the provision of detailed information on the costs 
and  savings  of proven conservation measures ra ther  than  arbit rary  contro ls on 
energy use. These efforts  range from public service adverti sing  to workshops 
and  seminars for represen tatives of commercial and indust rial  firms.
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To supp ort our volun tary programs, FEA has made severa l specific legislat ive 
proposals. These include the Wea ther ization Assistance Act, and Build ing Energy 
Conservation Standards Act, which were incorporated  into the recently passed 
Energy Conse rvation and Production Act (P.L. 94-385).

Unti l the passage of the Energy Policy and Conserva tion Act (P.L. 94-163, 
EPCA), all of our conservation efforts were founded upon the general autho rity  
provided  under the  Federal Energy Adm inist ration Act of 1974 (P.L. 93-275, 
Sec. 5).

EPCA provided  FEA with several  new auth orit ies,  and we are now directing 
most of our resources toward those activities specifically m anda ted by EPCA. We 
are  convinced that  EPCA encompasses many of the areas where  there exis ts a 
major potential  for energy savings in the nex t 5 to 10 years. The Energy  Conser­
vation and Production  Act of 1976 provides  for add itional programs in  the areas 
of energy conservation standa rds  for new buildings, and wea ther ization ass ist­
ance for low income persons, as well as a program at  the sta te  level to provide  
building owners with reliab le energy conservation information, and a program 
to demonst rate  incentives  to encourage homeowners to make energy conserva-

• tion rela ted inves tments in home improvements.
Both the  EPCA and the Energy Conservation and Production  Act (P.L. 94-385) 

also provided for the gradual decontrol of domestic oil prices. By enabling  prices 
to rise to market levels, there will be increased incentives for developing add i­
tional supplies as well as using the available energy supplies  more efficiently. 

’ These Acts, in combinat ion with the decontrol of new na tur al gas supplies, and
the implementation  of the conservation programs cited above, can ensure that  the 
Nation's vulnerab ility  to arbi tra ry  future  in terrupt ions in the supply of impor ted 
oil will be minimized and eventually  el iminated.

Question 2. Is it fai r to say that  the FEA conservation program is concen­
tra tin g more on the increased efficiency of energy use ra ther  than reducing 
demand? Why?

Answer. Energy Conservation can be divided into two broad categories : (1) 
measures that  require some sacrifice in comfort or convenience by energy-users, 
such as reducing thermostats to 68 degrees, purchasing a smaller car  or elimi­
nating unnecessary  ligh ting ; and (2) investments in more energy efficient equip­
ment, buildings or systems, such as installing ceiling insulation in a home or heat  
recovery equipment on an indust rial  process.

Both categories  of conservation  actions have associated with them different 
kinds of costs and benefits. For  example, reduc ing the rmostats  dur ing  the 
win ter months may resul t in some loss of comfort,  but it a lso results  in significant 
dollar savings by reducing uti lity  costs. On the other hand, ins tall ing ceiling 
insu lation reduces uti lity  costs by improving the  thermal  efficiency of the home, 
but it requ ires  some investm ent by the homeowner, whereas lowering the  thermo­
sta t does not. Clearly, there are  economic and othe r tradeoffs which must be 
weighed by the energy-user before he or she adopts  a conservation measure. For 
a pa rticu lar  energy-user, buying a sma ller  car  may be a much more att rac tiv e 
way of saving  energy than  improving the therm al efficiency of his home.

FEA has  programs which involve conservation actions fall ing  into each of th e 
two categories, although the emphasis is on those types of conservation actions 
that  would not requ ire significant change  in the  kinds of lifes tyles  to which 
most people a re  accustomed.

Question 3. Which Agency—FEA or ERDA—is responsible for marketing  near- 
and long-term solutions in the energv conservation ar ea?

• Answer. Both Agencies have been given broad congress ional man date s to 
estab lish programs  to tra nsfer info rmation on energy conservation to end-users. 
FEA. however, has  the broad responsibili ty to conduct programs to dissemina te 
information (under  EPCA) on commercially avai lable  energy conserving tech-

• nologies and practices. ERDA, on the  other hand, has  the broad responsibility  
to research, develop and dem ons trate the  commercial viabi lity of new. more 
energy efficient technologies and methods. Furtherm ore,  in the ir Memorandum of 
Understa nding (MOU), both Agencies have agreed to und erta ke join t or coor­
dinated. as app ropriate and authorized by law. public info rmation and education 
urograms. This coordination  will extend  to programs of technology tra ns fer and 
specialized educat ion as well as general  in formation  t ransfer.

Question It has  been suggested that  FEA and ERDA are on a “collision 
course” as fa r as the ir energv conservation programs are  concerned. Is  there  
overlap in FEA ’s responsibiliti es and author itie s in the area of energy 
conservation?

If so, what are they and wha t is being done to improve coordina tion?
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Answer. All of  our conservation  programs have been closely coordina ted with othe r Federal agencies, including the  ERDA, the Department of T ransportation, the Departmen t of Commerce, and the  Department of Housing and Urban Devel­opment, as well as others. This coordination takes many forms, including regular staff  contacts,  join t funding of projects of mutual inte rest  and Memoranda of Understand ing to formally set for th the  responsibil ities of the agencies involved. In addition, the Energy Resources  Council serves as a mechanism to ensure tha t Federa l energy policy is coordinated at a high level.One recurring concern regarding interagency coordination is tha t those conser­vation programs already underway within FEA appear to overlap to some extent with those planned or jus t beginning within ERDA. Clear ly, both Agencies have been given broad Congressional mandates to establish  conserva tion pro­grams,  including  programs to tra nsfer inform ation  on energy conserva tion to end-users. Consequently, leg itim ate questions have aris en concerning the respec­tive roles of the two Agencies. However, with the  enactment of EPCA and the furth er development of ERDA's conservation programs, we believe that  these concerns have been largely  resolved. FEA’s responsibili ties include the imple­menta tion of the programs estab lished  by the EPCA, as well as the broad responsibility to conduct programs to dissem inate  information on commercially avai lable  energy conserving technologies and pract ices. ERDA, on the othe r hand, has the broad responsibil ity to research,  develop and demonstra te the commercial viabili ty of new, more energy efficient, technologies and methods.The bulk of the poten tial for energy savings with in the next  10 years can be achieved through  the more widespread adoption of conservation technologies and pract ices that  are  commercially available—th at  is, their  effectiveness has alre ady  been demonstrated and, if they are  products, they can be readily  pu r­chased. As a result , we believe one of the princ ipal emphases of the Federal effort should be on encouraging  and assisting  energy  users, including individuals, businessmen and insti tutions , to adopt  these measures.Of course, the Federal Government should also have a majo r role in the research, development and demonstra tion of new, more energy efficient, tech­nologies and ERDA will take the  lead in this  area . Furthermore, we agree tha t the  Agency sponsoring the development of a new technology should have the majo r role in form ulat ing the  Federal  efforts required to obtain widespread commercial applicat ion of that  technology.
Because there  are  likely to be many projects where the involvement of both Agencies would be desirable  or where  the  respect ive roles of each Agency are  not immediately apparen t, FEA and ERDA now have a MOU which will e stablish  a formal mechanism to ensure tha t duplica tion of effort is minimized.Question 5. Are there duplicative efforts that  continue to exis t tha t were not addressed in the  memorandum? If so, w hat are  they?Answer. No. The language of the MOU between FEA and ERDA is quite broad. In it. it. is agreed tha t the “ two Agencies will work toge ther  and in a mutua lly supporting  way in the formulation and execution of Federal strategies,  and to effect energy conservation. . . FEA will be recognized as having primary responsibility with respect to all matters of pricing, allocation, end-use, and general industry regula tion, except where ERDA has sta tutory  responsibility in the  nuclea r area. FEA will also be the prim ary  Agency in developing a coordinated National policy combining incentives to increase production  and the efficiency of energy use. ERDA will be recognized as having primary responsibility  with respect  to matter s involving energy research and develop­ment of new technology.'’
The MOU also sets up a Steering Group to provide for maximum coordina­tion of all new policy actions and technical init iati ves  to ensure that  programs are  compatible to the g reat est possible ex tent. This  group will meet a s necessary, but at  leas t quarter ly. The MOU also agrees  that  ther e will be broad shar ing of information  and program results  as well as coordination  of public information and education programs.
Seven working committees have been set up to iron out any overlaps o r dupl i­cative efforts tha t exist and to ensure tha t such dupl icative efforts do not occur in the  future . These committees are  comjwsed of members from both ERDA and FEA and meet regula rly. They cover the following area s: (1) solar  energy, (2) buildings conservation. (3) tran spo rtat ion  energy conservation. (4) indus­tri al  energy conservation,  (5) electric utili ties,  (6) regional cooperation, and (7) energy information and data base.
Question 6. We hea r a lot about  the declining energy growth rate in this country—apparently  it has been reduced from 3.8 percen t annually in 1973 to 2.8
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l>ereent in 1975. Is the  energy growth rat e expected to incre ase or decrease in 
1976?

Answer. The implica tion in the question that  the energy growth rate increased 
2.8 percen t in 1975 is  in e rror. Total  energy consumption in 1975 was 2.6 percent 
below 1974 consumption levels. Two factors  cont ributing to this decline were 
(1) the  adverse economic condit ions that  prevailed in 1975 and (2) the  response 
of businesses and  consumers  to higher energy prices. In 1975, the  major com­
ponen t of the  decline in energy consumption was the ind ust ria l secto r of the 
economy. Energy  consumption in 1975 was down almost 9 i»ercent from 1974 
levels in this sector. However, in the  first quart er of 1976, consumption in this 
sector increased 1.1 percent  over the consumption in the fir st q ua rte r of 1975. This 
contributed  to a 1.4 percent rise  in total consumption for the first  4 months of 
1976 over the same period in 1975. If  th is tren d continues,  energy consumption in 
1976 will be higher than in 1975.

Question  7. It  is my under standing that  FEA believes that  a  furth er reduction 
of the energy growth rat e in the near -term  can be accomplished only with some 
strong mandato ry energy conservation stan dards, and even then, the  growth 
rate cannot be reduced below 2.2 percent. Is this  an  accurate  assessment of FEA’s 
position?

Answer. Higher energy prices should significantly cut energy demand growth  
during the  next 10 years, reducing the  growth rate to 2.8 percent from the  his­
toric al ra te  of 3.6 percent.

An active conservation  program (as  described in the 1976 Natio nal Energy  
Outlook) could furth er  reduce energy demand by the  equivalent of 3 million 
barrels  per  day. reducing the  annual  energy growth ra te  to 2.2 percent through 
1985. Savings could he achieved in all the major sectors— resid enti al, commercial, 
indust rial  and tran spo rta tion— with  action s to improve the energy  efficiency of 
automobiles , homes and office buildings having the greatest impact over the next 
10 years.

While conse rvation can reduce energy demand, it does not appear  feasib le to 
cW the growth rat e to zero or to obviate  the need fo r expand ing exis ting supplies 
of energy.

Question 8. Has the Federal Government developed a coordinated energy con­
servation  plan with  definite goals which could guide Federal  energy conserva­
tion efforts  in this count ry?

Question 9. Why hasn’t such a plan been developed?
Question 10. Witli so many agencies  of the Federal Government involved in 

energy conservation , doesn’t it make sense that  the ir resources could be more 
efficiently employed i f an energy conservation  plan were  developed?

Question 11. Which agency in the  Federal  Government should he responsible 
for developing such a plan?

Question 12. Have  there  been any efforts made toward developing such a plan?
Answer. Questions  8 through 12 deal with the development of a coordinated  

energy conservation plan for the  Federal  Government. The overall  stru ctu re 
for such a plan  is contained in the  Pre sident ’s Sta te of the Union Addresses for  
1975 and 1976. The broad goals of this plan inc lud e:

1. To h alt  our growing dependence on imported  oil during the  next few c ritical 
years.

2. To at ta in  energy independence by 1985 by achieving invu lner abil ity to dis­
ruptions caused by oil import embargoes. Specifically, to reduce imports to be­
tween 3 and 5 million barrels a day. with an accompanying abi lity  to offset any 
fut ure  embargo with  s tored petroleum reserves and emergency standby  measures.

3. To mobilize our technology and resources to supply a significant sha re of 
the free  world's energy needs beyond 1985.

The Pre sident ’s energy conservation  programs include the  following: (1) Fed­
eral  energy management program, (2) conservation in buildings. (3) conserva­
tion in industry. (4) conservation in automobiles , (5) ai rc ra ft fuel conserva­
tion, (6) conservation R. & D.. and (7) Sta te energy conservation programs.

ERDA and FEA are  the principal Agencies involved in energy conservation 
and elements of a National energy plan can be found in ERDA 's “A National 
Plan  for Energy Research. Development and Dem onst ration” and FEA ’s “Na­
tional Energy Outlook.” Another  element of a natio nal energy  conservation pro­
gram is the Federal Energy Management Program (FEMP) which directs all 
Federal agencies to continue a program of stron g energy management in im­
proving  the efficiency of th eir  buildings and operations.

While the development of a comprehensive energy conservation plan can and 
is being done in part by a number of different Federal agencies, the Energy Re-
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sources Council (ERC) is charged with the overa ll formulation and execution of major energy policy initia tives . Thus, ERC is responsible for the coordina tion and initi ation of energy conservation planning efforts.
PROJECT CONSERVE

Question 1. It is my understanding th at  PEA is relying heavily on Project Conserve to reduce demand and  improve energy efficiency in residentia l and commercial buildings across  the country . How much has been spent on this project so far?
Answer:

Development and pilot  tes ting of Project Conserve in Topeka, Kans., Amou nt and Danbury, Conn_________________________________________  $155,482
Pro ject  Conserve programs in cities  o f:

Minneapolis /St. Pa ul_____________________________________ 21, 997Lo ui sv ill e______________________________________________  38,305India napo lis_____________________________________________ 56, 391
Total  ________________________________________________  116,693

Modification of system to be ready to run in a liigh-volume Sta te level prog ram----------------------------------------------------------------------------- 58, 338Commonwealth of Massachuset ts_______________________________  215, 000Sta te of New Mexico__________________________________________  07, SOOMailing list s________________________________________________  12, 900Pos ta ge-------------------------------------------------------------------------------  138,197Printin g ------------------------------------------------------------------------------ 184, 500Technical assistance__________________________________________  75,000Data processing_____________________________________________  146, 625Advertising -------------------------------------------------------------------------- 120, 000
Su btotal -----------------------------------------------------------------------1, 018, 360
T o ta l-------------------------------------------------------------------------- 1,290,535

Question 2. Pro ject  Conserve is based on a question naire which is completed by the homeowner, then  retu rned to PEA where it is analyzed  by a computer, then retu rned  to the  homeowner. This  questionna ire is designed to help the homeowner ident ify areas in his home where energy efficiency can be improved. How many homeowners have been reached by th is program so far ?Answe r:
HomeownersDanbury, Conn______________________________________________  2, 325Topeka, Kans_______________________________________________  2, 121

Total  ________________________________________________  4( 440
Minneapolis /St. Pa ul_________________________________________  425, 000Louisville, Ky_______________________________________________  204, 000Indianapol is, Ind____________________________________________  400,000

Tota l -------------------------------------------------------------------------- 1,029,000
Massachusett s______________________________________________  924. 000New Mexico_________________________________________________  256. 213

Tota l --------------------------------------------------------------------------- 1,180.213
Grand to ta l___________________________________________ 2. 213. 059

Question 2. How much does this program cost per homeowner reached, and how much will it cost to process question naires from the estim ated 40-million individual residences in th e country .
Answer. Rased on the five city pilot tes ts and the two Sta te Project Conserve programs, the cost per homeowner reached was approximately  59 cents.Costs for processing 46 million Pro ject  Conserve quest ionnaires  @ 85 cents  each equals $34,006,000.
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Question 3. Have  there been any measurable resu lts from Project Conserve 
th at  you can repo rt?

Answer. The atta ched copy of the  IToject Conserve Pinal Repor t outlines the 
results  of the pilot te sts in the cities of Danbury and  Tojieka.

Question 3a. When will an evaluation  of the effectiveness of Pro ject  Conserve 
be avai lable?

Answer. It  is anticipa ted th at  an evaluation will be made sometime in 1977, 
af ter completion  of the Project Conserve programs in Massachuset ts and New 
Mexico.

Question 4- Do you have a similar  program for  commercial estab lishm ents?
Answer. No, we do not have a similar  p rogram for commercia l buildings. How­

ever, in September 1974, through FEA funding, Education Fac ilit ies  Labora­
tories. Inc. developed wha t is  now known as PSECS (Public Schools Energy Con­
servation Services). PSECS is a computer based technical  service designed to help 
and encourage school dis tric ts to improve the ir faci litie s and equipment. The 
FEA has  agreed  to provide limited fund ing for test marketing of the elementary 
school package in selected school dis tric ts in orde r to refine the  process, det er­
mine the costs involved in operating  PSECS, and furth er  develop procedures 
that  can be used in fu ll scale m arke ting  activ ities.

Question 5. FEA  has claimed that  about 80 percent of building representatives 
who par tici pated in volu ntary energy conservation programs  for business took 
some action, resu lting  in an average reduc tion in energy use of more than 20 
percent. Is this true? How do you know 80 percent took action  and what basis 
do you have for  reporting  a 20 percent reduct ion in energy use in commercial 
establish ments ?

Answer. These estim ates are  based on reports from FEA Regional Offices 
which implemented the program, and establ ished the ir individual target  by 
which to measure success. These target s ranged from 50 j>ercent to 95 i>ereent. 
The basis  fo r reporting a 20 percent  reduction is the large  number of app lications 
received for awards which have had savings  of over 30 percent of electrical 
consumption. Each region planned on contacting  the larg er consumers  in accord­
ance with  FEA guidelines. A sta tist ica lly  valid evalu ation  of the success of this 
program has  not been completed. Inte rim reports  from our regions filed in Janu ­
ary  1976 indicated adeq uate  progress in meeting regional goals. On thi s basis, 
we have sta ted  tha t 80 percent of those large elect ricity users contacted by the 
regional  offices would undertake conservation actions which would save an aver­
age of 20 percent. We are  in the  process of compiling case stud ies on conserva­
tion action s taken  in these build ings.

Question 6. What  percentage of the businesses  across the coun try have pa r­
ticip ated  in FEA’sprogram ?

Answer. FEA ’s program focused only on the larger  businesses (those with 100 
or more employees). Info rmation from the regional offices indicates tha t ap­
proximately 70.000 firms were contacted  by mail but they have had the staff  
resources to contac t only less than 10 percent of them either by phone or in 
person. We estimate that  there are  over one million business establish men ts in 
the count ry.

Question 7. It is my understand ing that  FEA uses seminars to educate indus­
trial and commercial represen tatives as to ways in which energy conservation 
retro fitti ng techniques can be employed. Are these seminars conducted by FEA 
employees or a re they done under contract?

Answer. The design, development, and conduct of the seminars and workshops 
are  being done u nder con tract.

Question 7a. Why are  these seminars contracte d out?
Answer. There are  severa l sound reasons for doing this  work unde r contract. 

The professiona l staff  needed to design, develop, test and  implement an extensive 
series  of workshops  and conferences is not avai lable  within the Agency; eith er 
with respect to the numbers of people needed or the  requ isite  are as and level of 
qualifications. A variety of specialized skills  and backgrounds is required, includ­
ing engineering, experience in management-level train ing,  conference adminis­
tra tion and logistics, technica l wri ting /editing. and graphics  design.

It  is unlikely  that  the Agency could assemble the needed staff through hires, 
transf ers  or deta ils within any reaso nable  time. Further,  the  requirement for 
such staf f is limited  to the few months of design and development  and the ap­
proximately 1 year  period of operations.

Ra the r tha n increase s taff  fo r a limited d urat ion program, the clea r a lte rna tive 
was to employ contractors who possessed the requ isite  staff, skills  and back­
grounds.
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Question 8. How much has been spent on these seminars so far?Answer. Only a small frac tion of the $3-million budget  has been s pe nt ; to date,less than $200,000. It  should he noted that  con trac ts were awarded in e arly  July  and  tha t the program is s till in the design phase. We have e stimated tha t design, development, testing , and other preparatory activitie s will requi re approximately $1,000,000, or less, with the balance of the $3,000,000 dedicated to field operat ions and conduct of more than 600 conferences, workshops, and seminars .
ENERGY CONSERVATION STANDARDS FOR HO ME S AND BU SIN ESSES

Question 1. Are you awa re of the energy conse rvation standa rds  for build ­ings tha t have been developed by the Natio nal Bureau of Stan dards?Answer. Yes. In ear ly 1974, the National Bureau of Standa rds  published draft  cri ter ia for energy conservation  in new buildings at  the  request of the National Conference of Sta tes on Building Codes and Sta ndard s (NCSBCS). This la tte r organization subsequently submitted these dr af t cri ter ia to the American Society of Heating , Refrigeration,  and Air Conditioning Engineers (ASHRAE) for their revision. ASHRAE Stan dard 90-75 was completed in August 1975.Question 2. What efforts  are  currently being made to gain acceptance of these stand ard s on the S tate  and local level?
Answer. ASHRAE itse lf has  undertak en a number of education seminars for their  members on the  content and use of ASHRAE Standa rd 90-75. Two majo r programs are  underway  at  the Federal level to encourage States and local gov­ernments to adopt these  standa rds  into  the ir building codes.Firs t, under the Energ j’ Policy and Conservation Act (EPCA) and regula­tions dra fted  subsequently, one condition the Sta tes must  meet to receive a share of conservation  program funds is the adoption of a mandatory  therm al efficiency standa rd at  least as  effective as  ASHRAE Standa rd 90-75. FEA is currently holding 1-day seminars in each of the 10 FEA regions to introduce Sta te officials to the  energy stan dar ds currently available, and to help them to begin the planning required for effective implementation  of these standard s.Second, ERDA has ini tia ted  a contract  with the  NCSBCS to develop model training materia ls for use in tra ining Sta te and local code officials on the adop­tion and implementation of energy efficiency standa rds . The ir stan dar ds pro­gram also includes a number of other activities.
Question 3. Wh at are  the major bar rie rs to implementa tion of energy con­serva tion stan dar ds at  the local level? Does FEA have any idea as to how these bar rier s might be approached anti overcome?Answer. In many juri sdic tions the most imp orta nt barrier to the effective implementation of energy efficiency build ing codes is  simply resis tance to change on the pa rt of various code officials. This  is partic ula rly  true of performance- based codes which may requ ire entire ly new methods of compliance certifica tion.More specifically, we see the prim ary ba rri er  as one of inform ation  and education. Building code officials are generally untrained  in the analysi s of energy use in buildings. Concepts of life-cycle costing, or of heatflow analysis are  foreign to them. The ASHRAE Standa rd 90, for example, requires that  the overall  therm al tran smitta nce  of a wall section (inc luding windows and doors) of an office building over three stories in a 6000 degree day clima te must be less than 0.33. Int erp ret ation  of this requirement requ ires  an unde rstanding of heat  flows and the prop ertie s of various  mate rials . Although the  ini tia l cer ti­fication of compliance with  this standa rd will probably be done by the building engineer, the  code official must be fam ilia r with  such analysis in orde r to con­duct  whatever verificat ion Is required . Though rela tive ly simple ways of c erti fy­ing compliance are  being developed, a sub stantial ret rainin g of code officials is required before they can be effective in implementing an energy conserva tion code.

This ret rainin g can be accomplished through exis ting private and public organ izations, such ns ASHRAE, and the model code organizations , but  sub­stantial amounts of money are required to develop materials and to accomplish the  train ing. Federal programs will acce lerate  this activi ty.Question If. It  is my understanding that  IIUD is currently developing so-called “energy budget” performance standards. Does FEA have  any responsibili ties in the  development of th ese standa rds?
Answer. Legisla tion requ iring  the Secre tary of HUD to develop such stan dards for  both residentia l and commercial buildings  with in 3 years was included as Titl e II I of the  FEA Extens ion Act (P.L. 94-385) , signed by the  President on August 14. The Secretary  is required to consult with  FEA in the  development of
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th es e st an dard s.  In  ge ne ra l, FEA  will  co nce nt ra te  on th e po licy is su es  su rr ound­
ing th e de ve lopm en t of  st andard s,  su ch  as  eco nomic cri te ri a , th e  eff ec ts on  em ­
pl oy men t an d on to ta l en ergy  de man d,  etc . The  spe cif ics  of ea ch  ag en cy ’s ro les  
ha ve  ye t to  he def ined. A mec ha nism  to  acco mplish  th is  de fin iti on  has  been est ab­
lish ed  under  th e  a us pi ce s of  t he  E ne rg y Re so urce s Co uncil .

Que sti on  5. W ha t is FEA ’s ro le  in th e  App lia nc e Lab el in g pr og ra m ?
An sw er . FE A is re sp on sibl e fo r th e  de ve lopm en t of  te s t pr oc ed ur es  fo r con­

su m er  pr od uc ts  which  ref lec t energ .v use, en erg y effic iency, or  es tim at ed  an nua l 
oper at in g cost.  In  ad di tion , FEA  is resp on sib le  fo r pr ov id in g m anufa ctu re rs  in ­
fo rm at io n re sp ec ting  re pre se nta tive av er ag e unit  co sts  of  en ergy  fo r pu rp os es  of  
cal cula ting  e st im at ed  annual oper at in g cos t.

Q ue st io n 5a. W hat  i s th e s ta tu s  o f th a t pr og ra m ?
Answe r. FE A has  pu bl ishe d a prop os ed  te st  pr oc ed ur e fo r roo m a ir  co nd i­

tion er s.  Pr op os ed  te s t pr oc ed ur es  fo r di sh was he rs , cl ot he s dry er s,  w a te r he at er s,  
TV rece iver s, re fr ig er at ors , re fr ig er at or- fr ee ze rs , an d fr ee ze rs  are  in  th e final 
st ag es  of  in te rn al review  and sh ou ld  be pu bl ishe d sh or tly .

Qu estio n 5b. W hat  are  th e  en ergy  co ns er va tio n ta rg e ts  fo r th is  pr og ra m  an d 
whe n ca n we ex pe ct  to  s ee  s om e re su lt s?

An sw er . The  fo llo wing en ergy  effic iency im pr ov em en t ta rg e t ra ng es  fo r 1980 
ha ve  been pro pose d:

Percent
R ef ri ger at or s,  re fr ig er ato r- fr eezers ______________________________________ 43-50
Fre ez er s _______________________________________________________________ 33-40
D is hw as he rs  ___________________________________________________________ 22-40
Cl othe s d ry e r s :

G a s ________________________________________________________________ 14-20
E le c t r ic ___________________________________________________________  6-1 4

W at er h e a te rs :
N o n -e le c tr ic ________________________________________________________3 3-35
E le c t r ic ___________________________________________________________ 10-12

Room ai r- co nd it io ne rs ___________________________________________________28-40
Ho me  hea ting  eq ui pm en t________________________________________________  (’ )
T ele vis io ns:

M on oc hr om e________________________________________________________ 92-94
Co lor  ______________________________________________________________ 50-80

K itc he n ra ng es  an d ovens :
E le c t r ic ___________________________________________________________ 8-2 0
N o n -e le c tr ic ________________________________________________________43-50

Clothes  w ash ers _________________________________________________________ 11-50
1 Ra ng e no t es tabl ishe d.
A no th er  roun d of  pu bl ic  hea ri ngs an d co mmen ts is pla nn ed  fo r Se ptem be r be­

fo re  fin al ta rg e ts  a re  set . I t may  be ap pr ox im at el y 2 year s be fo re  a  la rg e nu m be r 
of  en ergy  eff icie nt pr od uc ts  a re  av ai la ble  fro m m anufa ct ure rs . P la nnin g an d re ­
tool ing will  de lay th e w id es pr ea d in troduc tion of  new pro du ct s which  op er at e 
more effi ciently .

ENERGY CONSERVATION IN  FEDERAL BUILDINGS

Que sti on  1. W hat  a re  th e  Fed er al  Ene rg y A dm in is tr at io n 's  re sp on sibi li ties  in 
redu cing  e ne rg y us ag e in F ed er al  bu ild in gs ?

Answe r. FEA  is  re sp on sibl e fo r est ab li sh in g gen er al  po lic ies  fo r en ergy  con­
se rv at io n ef fo rts w ith in  th e F ed er al  Gov ernm en t. The  dep ar tm en ts  an d ag en cies  
are  re sp on sibl e fo r im plem en tin g m ea su re s to  redu ce  en ergy  use. W ithi n th e 
Office of  Ene rg y Con se rv at ion an d Env iron m en t, th ere  is a sm al l st af f resp on sib le  
fo r co or di na ting  an d re por ting  on th e Fed er al  Ene rg y M an ag em en t Pro gr am  
(F E M P ).  Thi s pr og ra m ca me in to  l»eing as  a re su lt  of  th e P re si den t’s en erg y 
st at em en t of  Ju ne 29. 1973. which  dir ec te d Fed er al  dep ar tm en ts  an d ag en cies  to  
ac hi ev e a 7 i>ercent re du ct ion in an ti ci pat ed  fu el  us e duri ng  FY  1974. Th e eleven 
ca bi ne t lev el dep ar tm en ts  an d five in de pe nd en t ag en cies , ac co un ting  fo r 97 per­
ce nt  of  th e to ta l pe rson ne l, ve hic les , bu ild ings  an d fa ci li ti es , wer e ch osen  as  th e 
in it ia l ac tive  part ic ip an ts , an d ele ve n o th er ag en cies  w er e su bs eq ue nt ly  added. 
S tr at eg ie s were deve lop ed  an d im plem en ted to  re du ce  en er gy  use  in  al l ar ea s,  
co nc en tr at in g on vehic le,  sh ip  an d a ir c ra ft  ope ra tion s (w hich  ac co un t for. ab ou t 
50 pe rc en t of th e to ta l) , an d bu ilding s an d fa ci li ti es  (w hi ch  ac co un t fo r mos t 
of  t he  r em ain der) . FE A w ith ass is ta nce  f rom GSA.  es ta bl is he d gen er al  g uide lin es  
wh ich  part ic ip ati ng  ag en cies  us ed  to  deve lop ac tion s w ithi n th e ir  or ga ni za tion s.
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T h e r es ult s of t h e A g e n ci es’ eff orts w er e si g nifi c a nt: e n er g y us e i n t h e F e d e r al 
G o v er n m e nt h as dr o p p e d a b o ut 2 4 p er c e nt, a s a vi n gs a m o u nti n g t o o v er 2 5 0, 0 00 
b ar r el s p er d a y oil e q ui v al e nt a n d a v oi di n g c osts a g g r e g a ti n g o v er $ 1. 6 billi o n 
t hr o u g h F Y 1 9 75.

Wit h r e g a r d s p e cifi c all y t o b uil di n gs a n d f a cili ti es, t h e p oli ci es f or m ul at e d b y 
F E A i n cl u d e r e d u c e d li g hti n g l e v els, t h e r m o st at a dj ust m e nt, r e d u c e d o p er a ti n g 
h o urs, a n d d a yti m e cl e a ni n g. A g e n c y i m pl e m e nt ati o n h as r e d u c e d e n er g y us e i n 
t h e ir b uil di n gs a n d f a ciliti es b y 1 5. 2 p er c e nt. T h e t a b ul ati o n o n t h e f oll o wi n g p a g e 
pr o vi d e s a d diti o n al d et ails.

I n a d diti o n, F E A h as b e e n gi v e n t h e r es p o n si bilit y f or d e v el o pi n g t h e 1 0- y e ar 
pl a n f or e n er g y c o ns er v ati o n i n F e d er al b uil di n gs r e q uir e d b y t h e E n er g y P oli c y 
a n d C o ns er v ati o n A ct ( E P C A). T h e it e ms e x pli citl y r e q u ir e d i n cl u d e: ( *1) m a n­
d at o r y li g hti n g effi ci e n c y st a n d ar ds ; ( 2) m a n d at o r y t h e r m al effi ci e n c y st a n d­
ar ds ; a n d i ns ul ati o n r e q uir e m e nts, ( 3) r est ri cti o n s o n h o ur s of o p e r ati o n; ( 4) 
t h e r m o st at c o ntr ols ; a n d ( 5) ot h e r c o n diti o ns of o p er a ti o n. As r e q ui r e d b y E P C A, 
tii e pl a n b ei n g d e v el o p e d will a d dr es s r e pl a c e m e nt o r r etr o fitti n g of b ot h o w n e d or 
l e as e d b uil di n gs. T h e pl a n is t o h e s u b mitt e d t o t h e Pr es i d e n t; a n d F E A e x p e cts 
t o c o or di n at e t h e i m pl e m e nti n g a cti viti es of t h e d e p art m e nts a n d a g e n ci es.

D e p ar t m e nt / a g e n c y
N u m b er o f  
b u il d i n g s  >

T h o u s a n d s  
of s q u ar e  

f e e t*

Fi s c al y e a r  
1 9 7 3  

b a s eli n e
Fi s c al y e a r  
1 9 7 5 u s e 1 S a vi n g s *

P er c e nt a g e
r e d u cti o n

A g ri c ult ur e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   . . . 1 8 , 8 1 2 2 8, 7 3 5 5 , 6 9 9 . 8 6 , 1 5 8 . 8 * 4 5 4. 0 * 8 . 0
C o m m er c e.............................................. 1, 0 3 2 3, 8 7 4 2 , 8 5 3 . 8 2 , 3 6 5 . 6 4 8 8. 2 1 7. 1
D ef e n s e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 0 9, 6 1 2 1, 8 1 8, 3 7 1 5 5 2 , 7 1 7. 6 4 7 8,  3 4 7 . 1 7 4, 3 7 0 . 5 1 3 . 5
E n er g y  R e s e ar c h  a n d  D e v el o p m e nt

A d mi ni st r a ti o n................................ ........ 6, 2 2 1 7 9, 8 9 5 9 7 , 7 6 1. 8 8 1, 2 8 9 . 4 1 6 , 4 7 2 . 4 1 6 . 9
E n vir o n m e nt al Pr ot e c ti o n A g e n c y _ _ _ _ 8 4 7 0 3 4 5 7. 8 4 2 4. 3 3 3. 5 7 . 3
G e n er al S er vi c e s A d mi ni s tr a ti o n............ 2, 9 8 8 1 9 0, 9 3 5 6 1 , 0 0 4 . 6 4 4, 4 1 4 . 5 1 6, 5 9 0. 1 2 7 . 2
H e a lt h, E d u c ati o n, a n d W elf ar e  _ _ _ _ _ 2, 3 0 8 2 7, 7 7 1 7 , 5 0 3 . 6 6, 5 7 4. 8 9 2 8. 8 1 2 . 4
I n t e ri o r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 4 , 6 2 1 5 6 , 2 1 1 1 3, 7 1 1 . 8 1 1, 0 3 3 . 3 2 , 6 7 8 . 5 1 9 . 5
J u st i c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 7 8 8 1 3, 5 1 1 5 , 0 5 3 . 4 4 , 6 7 4 . 3 3 7 9. 1 7. 5
L a b or _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 6 7 0 8, 4 6 4 1, 7 6 1 . 1 1 , 3 9 8 . 6 3 6 2. 5 2 0. 6
N at i o n al A er o n a uti c s a n d S p a c e A d -

m i n i s tr a ti o n .. ......................................... 2, 4 3 2 3 1, 5 0 0 3 5, 5 5 0 . 1 2 5, 4 5 5 . 1 1 0 , 0 9 5 . 0 2 8. 4
P o st al S er vi c e............................................... 2, 8 0 0 6 7 , 7 1 3 5 2, 6 5 3 . 1 4 4, 2 7 5 . 1 8 , 3 7 8 . 0 1 5 . 9
Tr a n s p o rt a ti o n................... .......................... 1 1 , 0 7 8 3 0, 4 2 1 1 8 , 3 7 1 . 7 1 5, 6 7 4 . 6 2 , 6 9 7. 1 1 4 . 7
Tr e a s u r y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 1 2, 9 8 2 2 , 3 3 3 . 2 1 , 8 6 2. 7 4 7 0. 5 2 0. 2
V et er a n s’ A d mi ni s tr a ti o n ...................... 5, 0 7 6 1 0 9 , 8 7 1 3 9, 9 2 1 . 8 3 7 , 2 4 3 . 2 2 , 6 7 8 . 6 6 . 7
Ot h e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 4 2 5, 9 2 7 1 , 9 8 8 . 6 1 , 6 1 0. 6 3 7 3 . 0 1 8. 6

T o t a l.................................................. 4 0 1, 3 3 5 2 , 4 7 6, 8 8 4 8 8 9, 3 4 3 . 8 7 6 2, 8 0 2 . 0 1 3 6, 5 4 1 . 8 1 5 . 2

» I n U. S ., a s o f J u n e 3 0 , 1 9 7 4.  
* B t u x l O ’ .
1  I n cr e a s e.

Q u esti o n 2.  T h e E n er g y P oli c y a n d C o ns er v ati o n A ct of 1 9 75 r e q ui r es F E A t o 
s et u p a 1 0- y e ar pr o gr a m t o r etr o fit e xisti n g F e d er al b uil di n gs f or e n er g y c o n­
s er v ati o n p ur p os es. W h a t is t h e st a t u s of t hi s pr o g r a m a n d its t ar g et s y e a r t o 
y e a r ? C a m w e a c c o m plis h t h e r etr o fitti n g of t h es e b uil di n gs s o o n er t h a n 1 0 y e ars ?

A ns w er. F E A h as b e e n gi v e n r es p o nsi bilit y o nl y f or d e v el o p m e nt of t h e 1 0- 
y e a r r etr o fit pl a n ; i m pl e m e nti n g a ut h o rit y w as r et a i n e d b y t h e Pr esi d e nt. H o w­
e v er, e v e n w it hi n t his li mit ati o n, t h e r e ar e a, n u m b er of iss u es t o b e r es ol v e d a n d 
pr o c e d ur al d et a ils t o b e w or k e d o ut b ef or e a pl a n c a n b e d eli n e at e d.

B e c a us e r etr of it is a c a p it al i n v est m e nt, m o n e y will b e r e q uir e d t o c ar r y o ut 
r etr o fit pr oj e cts i d e ntifi e d t hr o u g h t h e pl a n ni n g pr o c ess. T h er e ar e o nl y t w o w a ys 
of o bt ai ni n g n e c ess ar y f u n ds; eit h e r d oll a rs m ust b e r e pr o g r a m m e d fr o m e xis t­
i n g b u d g ets or a d diti o n al a m o u nts will h a v e t o h e m a d e a v a il a b l e t hr o u g h t h e 
b u d g et pr o c ess. I n eit h er c as e, r etr of it o pti o ns m ust n e c ess aril y a n d pr o p erl y 
c o m p et e wit h ot h er r e q uir e m e nts. T h er ef or e, t h e b asi c b u d g et g ui d a n c e pr o vi d e d 
b v O M B ( n o w i m pr e p ar ati o n) will pl a y a criti c a l r ol e i n c o n vi n ci n g a g e n ci es 
t h at t h e pl a n ni n g eff ort is w ort h w hil e. B y t h e s a m e t o k e n, t h e a v ail a b ilit y of 
f u n d s d et er m i n es t h e s p e e d wit h w hi c h t h e pl a n c a n b e a c c o m plis h e d.

If  it is d et er mi n e d b y t h e A d mi nist r ati o n t h at t h e eff ort w a rr a nts pri o rit y 
c o nsi d er ati o n s, a n d if C o n gr ess c o n c urs a n d pr o vi d es t h e n e c ess ar y a p p r o p ri a­
ti o ns t o t h e a g e n ci es t o c ar r y o ut t h e r etr o fit pr oj e cts, t h e n it is c ert ai nl y p os­
si bl e t o a c c o m plis h t h e r etr ofit pr o gr a m i n l ess t h a n 1 0 y e ars.

T h e o v er all pr o c e d u r e f or d e v el o pi n g t h e pl a n is f ai rl y cl e a r a t t his p oi nt. F E A 
will pr o vi d e g ui d eli n es' a n d f or m ats t o t h e a g e n ci es, t h e a g e n ci e s will d e v el o p
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the ir individual plans app ropriate to the  buildings they own or control  and  sub­
mit them to FEA. FEA will inte gra te these  into an overa ll plan  for the Fede ral 
Government and submit it to the  Pres iden t. A handbook has  been developed to 
ass ist agencies  in identifying retrofit  options at  the  fac ility level with out  ex­
pensive arc hitectural and engineering surveys. The handbook also provides for 
stan dardized presenta tion  of the  cost and payback factors  to fac ili tat e cost- 
effectiveness evaluations both at  the  agency level and at  FEA. It  is currently 
being tes ted  to ensure it  is technically acc ura te and prac tica lly useful.  When 
issued to the  agencies, of course, the  handbook will have  to be consisten t with 
the  budget  guidance promulgated  by OMB in order to assure  consistency be­
tween the  planning  and budget process. It  is expected that  the plan  will be 
ready  for  submission to the  President  early  in 1977. Year by year target s for 
retro fit actions to be accomplished will be one of the elements of the plan.

Question 3. What specifically is being done under the  Federa l Energy Man­
agement Program  to improve energy conservation  in Federal buildings?

Answer. As noted  in response to question 1. FEA provides policy guidance and 
coordinates agency activ ities  through the Federal  Energy Management  Pro ­
gram (FE MP ). The simple, easily  implemented actions identified at  the  outset 
will con tinue  to be emphasized, and a series of visit s to Federal  ins tallatio ns have 
been car ried out to emphasize the importance of energy conservation and verify 
the extent  of implem entation at  the  faci lity  level. (A copy of the FY 75 Site 
Visit Repo rt is appended.) Pu rsu ant to a Pres iden tial  directive, FEA and GSA 
began planning addi tiona l action s to fu rth er  reduce energy use in FY 75. The 
major actions identified to improve the energy efficiency of Federal  buildings 
were closely paralle l to the provisions of the  Energy Policy and Conserva tion 
Act. Specifically, FEMP is :

Developing energy efficiency standard s for new Federal  buildings (discussed 
in de tail  in response to request 6) .

Developing guidelines and planning  for  implem entation of a Federal  retrof it 
program (discussed at length in response to question 2).

Studying the factors  impacting on building  hours  of operation. From the stan d­
point of build ings operation alone, it  is obvious that  res tric ting hours  to a mini­
mum produces energy savings. However, it appears  that  a moderate  extens ion of 
operating hours to permit the use of staggered or flexible hours may resu lt in a 
net energy benefit because of savings from increased tran sjio rta tion efficiency. 
Data is being ga thered to provide a bas is fo r decision on th is question.

Encouraging agency energy conservation action s through support of a number 
of demonst ration projects.  Essentia lly these  fall into  two groups : (1) architec­
tural  and engineering surveys of several  Fede ral fac ilit ies : and (2) ins tal la­
tion of energy management systems to control uti lity  use with in a facil ity. We 
believe these  will concretely  dem ons trate the cost-effectiveness of energy con­
servation  actions, thus  providing a basis for planning and budget ing similar 
act ivit ies on a larger scale, especial ly in terms of convincing managers of the 
necess ity for and wisdom of making moderate investments now to avoid large, 
contin uing payouts for fuel in the  future.

Question !t . Are ther e any Federal  demonstration  buildings funded by FEA? 
Are you involved in the design or planning  of any Federal  demonstration  build ­
ings being built and operated by the GSA?

Answer. FEA, with  NBS, has  provided some funds in connection with the 
demonstra tion building GSA is erecting in Manchester. N.II. However, our pu r­
pose was limited to providing ins trum entatio n to collect perfo rmance data . We 
are  following three GSA buildings (Manchester, Saginaw and Topeka) very 
closely as the  experience gained will bear on the standard s to be promulgated  
for new Federal buildings. Other than  the  above, FEA is not involved in the 
design or planning  of Federal demonst ration buildings being buil t or opera ted 
by GSA.

Question 5. Wliat are  the specific goals and objectives of the  Fed era l Energy 
Management Program?

Answer. The overall objective of the Fede ral Energy Management Program 
(FE MP ) is to increase the energy efficiency of Federal  faci litie s and operations. 
The prim ary reason, of course, is that  the Fede ral Government uses a large  
amount of energy (about 2.4 percent of the tota l for the Nation  in fiscal year  
1975). No national  policy on energy  conservation  or increased energy efficiency 
would be credible in the absence of an activ e effort by the Federal  Government  
to implement the  measures it  is urging others  to adopt. An important corollary  
is the opportuni ty to demonst rate effective measures in the Federal  Government  
w’hich can then be adopted by others. Tn support of the  overall objective, con-
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sideration is now being given to adopting a specific goal for  fiscal ye ar 1977 for the  Federal  Government of using no more energy than  was used in fiscal year 1975.
Beyond the  general objective and  goal, FEMP has identified and is involved in a number of are as of high potent ial for saving energy. Some of the major specific aims a re :
Achieve greate r energy efficiency in exist ing build ings through cost-effective retro fit projec ts (e.g., adding insula tion, replacing lighting systems with more efficient types, caulking,  et c.) ;
Demonstrate and ins tal l energy management systems which moni tor and control energy use in bu ild ing s;
Build  new Federal buildings to be as energy efficient as possible given the curre nt sta te of the a rt  in design and technology;
Emphasize energy conservation through exis ting tra ining courses for Federal  employees;
Increase Federal employees’ awareness of the dimensions of  the  energy problem and  motivate them to indiv idual ly contribute  to i ts solution ;
Fost er greater utili zation of vanpooling and carpool ing which are  very energy efficient modes of commuter tra ns po rta tio n;
Demonstra te driver tra ining  techniques that  have the potential of improving fuel efficiency by as much as  20 percent ;
Purchase  replacement vehicles for the Federal  fleet which will trav el furth er  on a gallon of gas (EPCA Section 510) ;
Focus management att ent ion  on the need to use energy resources  wisely and provide  guidelines so th at  energy is managed  in a manner analogous  to control of other  resources ; and
Provide information on the effectiveness of Federal  actions to reduce energy use and provide a basis for improved performance.
Question 6. Is FEA involved in any way in the development  of energy efficiency stan dar ds for Federal buildings? What is the sta tus  of the  development of Fed­era l bu ilding stand ard s and  when will they go into effect?
Answer. As part  of its  response to the requ irements  of the  Energy Policy and Conserva tion Act, FEA is developing energy efficiency s tan dards  for new Federal buildings. In order to keep the  task s to a manageable  size, a decision has been made to develop a standard  first for new Federal office buildings, and extend coverage to o ther building types a t a later date. The s tan dard will be performance- orien ted rather than prescr iptive, and will include guidelines for architects and engineers on how to use the standard  to optimize energy efficiency. Full use is being made of exis ting materia ls, such as the  American Society of Heating, Refrige rating and Air-Conditioning Engineers (ASHRAE) standa rd 90-75 and GSA design guidelines. A dr af t is expected to be available by the end of 1976 for review by Government agencies and othe rs Among othe r reasons, such a review is necessary to ensure the Federal standard  is compatible w ith standard s being developed for p rivate  and commercial bui ldings.
Question 7. Are new Federal  buildings  cur ren tly on the drawing boards being equipped with more energy efficient systems?
Answer. Yes, largely as a result of agencies’ own concern about rapid ly es­calatin g prices for all kinds of energy. For  example, the Topeka Federal Office Build ing which is expected to use about  26,000 Btu’s per  square  foot per1 yea r (Btu/Sq . Ft ./Y r.) . This  comi>ares favorably with  GSA’s cur ren t design target  of 55,000 Btu /Sq . Ft. /Yr., and the average current use of Federal buildings of abou t 300,000 B tu/S q. Ft. /Yr. (to put this  la tte r figure in perspective,  however, it  must be noted that  it includes many buildings operatin g beyond the 8-hour, 5-day schedule as well as some usage relating to work operations). Adoption of standard s applying to Federal buildings will strengthen  and extend this process.
[Wher eup on, at  12 :45 p.m., the  subcomm ittee  adjou rned , to recon­

vene  at 10 a.m., Wedn esday,  Ju ly  28,1976.]
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H ous e of  R epr esen ta tiv es ,
C onse rvati on , E n er g y , 

an d N atu ra l R es ou rc es  S u b c o m m it tee  
of t h e  C o m m it t e e  on  G ov ern m en t  O pera tio n s ,

Washington, D.C.
The subcommittee met, p ursuant to notice, at 10:04 a.m., in room 

2203, Rayburn House Office Building, Hon. Leo J . Ryan (chairman 
of the subcommittee) presiding.

Prese nt: Representative Leo J. Ryan.
Also present : Full Committee Chairman Jack Brooks.
Staff present: Norman G. Cornish, staff director; Robert K. Lane, 

assistant for energy; Ronald J. Tipton, assistant for environment; 
Eileen W. Theim, chief c lerk; and Stephen M. Daniels, minority pro­
fessional staff. Committee on Government Operations.

Mr. R y a n . The subcommittee will come to order  briefly, and then we 
will recess for a few minutes. We are beginning at 10 this morning, 
as we normally do, but the House has decided to also meet this morn­
ing. beginning a t 10. So we are in a conflict to begin with.

The three bells, which you just heard at 10:04, are a call for a 
quorum—which is simply the House's way of taking the attendance. 
It is something like being in school.

I have to go over and answer the quorum call. Upon my return, we 
will begin the actual hearing itself. I hope I can brin g some commit­
tee members with me; but. in any case we will begin the hearing as 
soon as I return.

So, the hearing, having lieen called to order, is recessed for about 6 
minutes.

[ A short recess was taken.]
Mr. R y a n . The subcommittee will come to order.
Today, the Conservation, Energv, and Natura l Resources Subcom­

mittee continues its hearings on Federal  energy conservation programs 
aimed at improving the energy efficiency of buildings. Frankly, I am 
disturbed by what I have heard so far. I am not wil ling to accept these 
minimal “band-aid'’ solutions and bureaucratic approaches to the 
problem. The approaches we take in the built environment must be 
radically changed.

We learned during  our hearing yesterday that  there is a wide dis­
parity between what is achievable in energy conservation and what is 
actually being done by the Federal Government in th is area. We must 
change the way we utilize energy, not only in the  heating , cooling, and 
light ing of buildings, but in their concept and design as well.

(23 9)
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I am as concerned  as anyone abou t sav ing  ener gy by havin g peop le 
tra ve l to work by an elevator commute, ra th er  th an  the 20-mile  com­
mu te that  I make. I would just, as soon be able  to  come to work by 
wa lking  as to come by dr iv ing 20 miles by auto mob ile. Tha t would not 
only save the cost of  gasoline every day , bu t would also save the energy 
price of bu ild ing  the  automobile.

Tha t concept is so mew hat recognized  now; but too often,  in  the  a p­
pro ach  that  is used by the Fed era l Government , not enou gh intere st 
is shown in the  longer  ran ge,  ra th er  t ha n the  shor ter range,  solutions.

We do need to low er t he  ligh tin g;  we d o need  to  t ur n down o r t ur n 
up the  he at ; we do need to develop therm al ba rr ie rs  th at  are  more 
efficient. But th is bu ild ing itsel f, as fa r as I am concerned, con tinues 
to be a monu ment to the pas t. It  is a din osa ur.  T hi s ce iling is too high. 
Th ere  is no need fo r the  ceiling to be th is  high. I t is a tr ad it io n;  it is a 
custom. It  comes from a tim e when,  there being  no oth er way to  cool 
a bui lding, people put in high  ceil ings because there  were  ple nty  of 
materi als . The hea t rose to the  cei ling and pro duced  more  coolness 
down below. The mission -sty le of  arc hit ec tur e which is so po pu lar  in 
Ca lifornia  is the  same k ind  of thing .

Today , we have a means by which we can bu ild  lower ceilings. We 
have  air- con dit ion ing . Bu t we have air -co nd ition ing , a nd  we s till  have 
hig h ceilings. It  is a kin d of classic des ign from the  pas t.

And  I th ink the Federal  Government  needs to lead in inn ova tion  
and design in the  con struct ion  of its bu ild ing s. I  realize  t ha t ER DA  
is not n eces sari ly as much up fro nt  in tha t as is GSA , f or  example. Bu t 
I  do th ink ER DA  is in a pos ition of lea dersh ip from which  influence 
can be ex erted .

I t  is ou r in ten tio n to make sure  th at  the  money ap prop ria ted fo r 
ene rgy  co nse rva tion  is used to fu rthe r that  purpose of p roducin g tho se 
resu lts—b oth sho rt ran ge  and  long range.  We do not have  the  fun c­
tio n of the  Ap pr op ria tio ns  Com mitt ee, befor e which ER DA also ap ­
pears. Bu t the. line betwe en ove rsig ht and ap prop ria tio ns  on an annual  
bas is is a  dis tinction  of  k ind , I think . We,  more  th an  does the App ro ­
pr iat ion s Com mitt ee, have the privilege  to look fu rthe r ahead.

The. Ap prop ria tio ns  Comm ittee’s job is t o see if  th is budget  fi ts these 
plans and  fits wi thin the  p ar tic ul ar  needs of  th is  year. Overs igh t com­
mit tees  can look fu rthe r ahead and ask la rg er  questions with larger  
implicat ions, and ask “W hy no t?” And I th in k we should.

Yeste rda y, Mr. Leo A. Daly, an arc hit ec t who has  devo ted consid­
erable  t ime  to  th e stu dy  o f energy conserv atio n problem s in th is coun­
try,  made  two  im porta nt points  which I believe deserve review thi s 
morning. He said  t ha t th is  Na tion  wi ll pay  dearly  i f we c ont inue to  de­
lay  launchin g a hig h pr iorit y nat ion al acti on program  to achieve a 
nat ion  of  energy-efficient build ing s wi thin 15 years. Second, he said  
th at  if  we co ntin ue on ou r present course, we are likely to delay inde fi­
nitely , and  may  even miss entire ly,  the  rea lization  of most of thi s 
poten tial .

As the  overs igh t committee charg ed with the review  of Federal  
ene rgy  pro gra ms , we do not int end to  sta nd  by and  watch a blun de r­
ing  system rob the  Am erican people of  po ten tia l sav ings of mi llio ns 
of do lla rs in na tura l resources and  energ y costs sim ply  because it can ­
not get a coo rdinated pro gra m tog eth er.  Th is is a mat ter of  t he  to p­
most. pr io ri ty  fo r th is subcommittee.  An d these are only  the  first  of
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several opportunities that  Federal agencies will have to report on their 
progress.

Today we will hear from two agencies tha t have very important roles 
in energy conservation—ERDA and the GSA.

ERD A has developed a widely-publicized energy conservation plan 
and, according to the litera ture tha t it has circulated around town, 
plans to trea t energy conservation research and development on an 
equal basis with other energy sources. We will see if this is the case.

On the other, the General Services Administra tion is responsible for 
reducing energy consumption in Federa l buildings across the coun­
try. Actually, I think it is a  li ttle broader than  that. GSA should be 
interested in reducing energy in the larger sense, as well as the smaller 
sense. Rut  we are particularly  concerned because we want the Federal 
Establishment to set an example for the rest of the country. And a fter 
hearing  from FEA yesterday, I must say tha t I have serious doubts 
as to whether this is being done well enough.

ERDA has a budget of some size. And there are varied pressures 
on ERD A to look into this and to look into tha t and to do this and 
to do that.  So I realize the responsibilities you have in setting pr i­
orities is probably one of the most difficult jobs you have.

I would like to begin by welcoming you here and by asking you to 
make your own comments. But I would also like you to comment on 
how you set your budget prio ritie s; and, to discuss the concepts you 
have, which you are looking into, tha t relate to setting  the example 
for o ther agencies in the country and for giving them the information 
tha t will enable them to construct areas of living tha t fit the new 
priorit ies which we have to have in going into the 21st century.

With  that,  we will begin with the testimony of Mr. Jack Eckerd, 
the Adm inistrator of General Services.

STATEMENT OF JACK ECKERD, ADMINISTRATOR, GENERAL SERV­
ICES ADMINISTRATION; ACCOMPANIED BY TOM PEYTON, DEP­
UTY COMMISSIONER, PUBLIC BUILDING SERVICES; AND RAY
WHITLE Y, CHIEF, ENVIRONMENTAL AND ENERGY BRANCH

Mr. Eckerd. Thank you, Mr. Chairman. I have brough t with me 
Tom Peyton, who is our Deputy Commissioner of Public Building  
Services, and Ray Whitley, who is involved with our energy program.

T do thank you, Mr. Chairman. I am very pleased to have this op­
portunity to discuss important policies and programs which GSA has 
developed to conserve energy.

I have provided a detailed statement, but to save your time I  should 
like to submit it for the record and summarize the highlights.

Mr. Ryan. Your statement will be accepted for the record.
Mr. Eckerd. GSA fully supports energy efficiency and conservation 

which will contribute to a successful energy program. We realize 
that  a significant portion of this Nation’s energy savings can be 
achieved through  conservation in both public and private buildings.

GSA is responsible for 10,000 buildings, with a nationwide in­
ventory of 250 million square feet of space. Now 62 percent of this 
250 million square feet of space is owned bv the Government, and the 
remainder is leased. In addition, GSA currently has  49 new construe-
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tion or major alteration projects either being designed or already 
under const ruction.

Our energy conservation program covers four major areas. Fir st 
is the design of all new buildings so tha t they will be highly energy 
efficient. Next is the operation of our large inventory of existing build ­
ings to reduce energy usage. A thir d area of concern is the retrofitting 
of existing buildings to  make them more energy efficient. And fourth 
is the use of solar energy, as it develops, to provide building heating, 
cooling, and hot water.

GSA’s interest in energy conservation is not a new thing. Tn 1972, 
well before the oil embargo, we cosponsored, with the National  Bureau 
of Standards, a roundtable on energy conservation where informed 
representatives of both the public and the p rivate  sector explored the 
possibility of designing buildings so they could be operated with re­
duced energy usage. .

One outgrowth of this energy roundtable was GSA’s energy con­
servation demonstration building. This building will be completed 
on line and occupied this fall in Manchester, N .II. It  was designed 
with two purposes in mind: We wanted a building which could be •
operated with the consumption of a minimum amount of energy; and 
at the same time, we wanted to develop energy conservation design 
guidelines which could be used to make all future Federa l buildings 
highly energy efficient. Tn short, we set out to ini tiate a new generation 
of buildings which would operate with 40 to 50 percent less energy 
than the typical modern building of comparable size, located in similar 
climate zones.

We will have a living laboratory here for the real world testing of 
energy conservations features and systems.

With the financial support from the Federal Energy Administra­
tion. the Energy Research and Development Administ ration, and the 
National Bureau of Standards, the Manchester Federal Building is 
being fully instrumented so tha t we can get a complete performance 
evaluation when it is occupied and operational. The National Bureau 
of Standards, in cooperation with GSA, will make the performance 
evaluation. And successful features and systems will be widely pub­
licized to encourage use by others.

Full details about the energy conservation features of th is build ing 
are being submitted for the record.

The Saginaw, Michigan Federal Building, also to be occupied later 
this year, has been designed as GSA’s environmental demonstration 
project. It  will be h ighly energy efficient, as well as having many in­
novative environmental features. Details of the energy savings and 
environmental features of this building also are being submitted for 
the record.

As a preplanned spinoff from the Manchester demonstration project,
GSA developed a brochure called. “Guidelines on Energy’ Conserva­
tion for New Office Buildings.’’ This document was first published 
in Janu ary  1974, and the demand for it has been so grea t that we had 
to bring  out a second edition in Ju ly of 1975. To date, we have dis trib­
uted or sold some 8,000 copies to other Federal agencies. State and 
local governments, foreign governments—Australia, England, France,
Spain, Japan , and Canada—and to interested private  parties.

[Document available for inspection in subcommittee files.]
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Mr. E ckerd. The  guidel ines pro vide many idea s which sho uld  be 
conside red in des ign ing  fo r ene rgy  conservat ion , and  which con tain  
inf orma tio n on var iab les  asso ciated wi th clim atic  differences . GS A is 
using  these guidel ines for new bu ild ing s tha t soon w ill be a dde d to o ur 
inv entory .

One of  these is the new F edera l bu ild ing , which is well  alo ng  in con­
struc tion, in Topek a, Kans. I t will be h igl dy  energy efficient a nd  typi­
cal, we hope, of  the  new gener ation of build ings.

By  1979, we expect  to have 26 new ene rgy  efficient bu ild ing s in  opera­
tion, resu lti ng  in a very  subs tan tia l annual cost avo idance  fo r more  
th an  $4 m illion a year . And I am very pleased to  re port th at  buildin gs 
designed fo r h igh  en ergy  efficiency ar e expected  to  cost no more i ni tia l­
ly th an  bu ild ing s designed acc ord ing  to conventional sta nd ard s.

The large  in ven tory o f ex ist ing  bui ldings, in bo th the  pu bli c an d p ri ­
vat e secto rs, is fa r grea ter  th an  the  numb er of new bu ild ing s con­
struc ted  in 1, 5, or  even 10 yea rs. So it is manda tor y th at  we add ress 
the  problem of  ene rgy conserv atio n in the bu ild ing s we a lre ady have. 
I f  we do not , it will be m any, m any  years befo re there w ill be a ma jor  
impac t in t he  amoun t o f energy  consumed in bu ildings .

Much h as been accomplished  in e xis tin g b uildin gs by the  changes we 
have  made in th ei r op erat ing sta nd ards  a nd practic es, such  as cut tin g 
down the  hea t in winte r and  rai sin g the  t em perat ure s in summer . We 
have reduced the  a mou nt of  energ y used by 27 perc ent  from fiscal y ear 
1973 to fiscal year  1975. A nd  fo r the  fir st th ree-qu ar ter s of  fiscal year  
1976, as c ompar ed to fiscal ye ar  1973. we show a 27.8 pe rce nt reduct ion. 
In  real terms , thi s reduct ion  is e quiva len t to  a s avings  of app roximate­
ly 2,800,000 ba rre ls of oil pe r ye ar. The cost sav ings has been ap prox i­
ma tely $40 m illion per  year .

To fu rt her  th is pro gra m,  we expect by the  end  of th is  month t o have  
in pr in t ou r “E ne rgy Con servat ion  Guide line s fo r Bu ild ing Op era­
tions.*’ It  will be m ade ava ilab le so th at  o the rs can bene fit f rom  o ur  ex­
perience. to the greate st exte nt possible.

[P ub lic ati on  a vai lab le fo r insp ect ion in subcommitt ee f iles.]
Air. E ckerd. Th ere  has  been lit tle  capi ta l investment to  make th is  

majo r red uction in energy usage  in ex ist ing  bui ldings. But  we have 
gone jus t abo ut as fa r as we can  go th roug h changes  in op erat ing pr o­
cedu res and prac tices.

Further  sign ificant sav ings can  only come from  ca pi ta l inv estment 
fo r a^ extensive ret rof it pro gra m.  A 10-y ear pla n has been deve loped 
to ret rof it 50 percen t of  ou r most ene rgy  intensiv e space.  Thi s plan  
involves a t otal  investment of  $140 mil lion . Bu t if  we are  able to  f ul ly  
implement it b y 1985. we will achieve a $20 million pe r ye ar  cost avo id­
ance to be added to  wha t we a lre ad y are  savin g. Th is comes from a 15 
percen t sav ing s pe r year in ene rgy  con sum ptio n. It  tra ns la tes into a 
sav ings of  1.6 mil lion  ba rre ls of  oil pe r yea r. It  also tra ns la tes into 
abou t a 14 percen t ROT, re tu rn  on investment, which isn ’t too bad  
consider ing  th at  th e Governme nt can borrow money at an ave rage o f 8 
perc ent.

A few ret rof it pro jec ts have  been un derta ken alread y. However , t he 
pro gra m is proceeding a t a slow pace because o f lack o f f unds. We wi ll 
eva lua te about 5 per cent of  ou r space fo r ret rofit  in fiscal ye ar  1977, 
and  increase  t hi s to  between  10 and 15 percen t in subsequen t years.



244

And here again, to share our experience with others, we have pub­
lished “Energy’ Conservation Guidelines for Exis ting Office Build­
ings.” We are pleased t hat  there has been heavy public demand for 
this document.

[Publication available for inspection in subcommittee files.]
Mr. Eckkrd. GSA’s efforts to conserve energy also extends to the 

large amount of leased space under our control. The lower lighting 
we put into effect in Government buildings also was applied to space 
under lease. This had to be done on a voluntary basis. And as an 
incentive, we did not try to reduce the rental payments when the les­
sors’ energy costs dropped. As a result, we have had energy savings in 
leased property estimated at about 20 percent.

Beginning in Janu ary  1974, we insisted that  energy conservation 
specifications be pu t into our new leases. And this has reduced energy 
consumption by an estimated 30 percent. '

In Janu ary  1975, we began requiring that buildings of more than 
75,000 feet, constructed for lease to the Government, be designed to 
be as energy efficient as new, federally owned buildings. Lease, awards 
have been made for 14 such buildings, with the  combined energy sav­
ings, we estimate, at 40 to 45 percent. We believe this effort insures the 
carryover of GSA innovations into the private sector.

Since solar energy is inexhaustible and nonpolluting, GSA felt it 
demanded attention as an energy source. Over the years, solar radia ­
tion has been looked on. for the most part,  as a problem in the building 
and housing industry. Engineers have been more concerned with devel­
oping ways of keeping solar radia tion out of buildings than with ha r­
nessing the available solar energy for its benefits. Consequently, there 
has been only token development in the use of solar energy in this 
country for many years.

We believe the time is ripe for a major expansion in its use fo r heat ­
ing and cooling buildings. We realize much additional research and 
development is needed; and tha t moving forward will involve risk­
taking on early installations. There will be some successes and some 
partial failures. But we will learn.

And the potential benefit to the country, through the development 
of solar energy, justifies major efforts in that  direction right now.

GSA is providing supplementary solar energy systems in its new 
buildings in Manchester and Saginaw. And we have a few other solar 
energy systems planned or under consideration. In fact, we are now 
looking into the feasibility of including a solar energy system as a 
part of the initial design of each new Federal building. When deter­
mined feasible, we hope to include a solar energy system as par t ♦
of the project design—or at least provide for the easy addition of a 
solar energy system at a future  date.

We are also studying existing buildings to see if it is feasible 
to retrofit solar systems into some of them.

Solar energy systems have so much potential that we favor the in­
stallation of a sizable number of them on a continuing basis to support 
the developing solar industry, even though the payout time for such 
systems may be long. A market is necessary to stimulate the industry  
which in turn  will advance the state of the art and, hopefully, reduce 
the cost of solar energy’.

I am pleased that this committee is concerned about the solar energy 
conservation and, indeed, all energy conservation in the building in-
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du str y. We feel th at  GSA has  made signif icant pro gre ss in th is  area 
alr ead y. An d we are com mit ted to conti nu ing  the  dev elopment  of 
polic ies and pro gra ms  to fu rthe r th is effort .

I f  yo u have any  questions,  we will be pleased to tr y  to ans wer them  
or  to fu rn ish the  des ired  inf orma tio n for the  reco rd.

Mr. R yax. Th an k you very much . Mr. Eckerd.  Th at  is a very  ill u­
minat ing sta tem ent . I am pa rti cu la rly  impressed by your  plan  to 
enc ourage  th e pur cha se of solar  ener gy devices  even tho ug h the y may  
be, wi th the expected  rapid cha nge in the  sta te of  the ar t, obsolete  
befo re lon g in the  intere st of  su pp or tin g the commercial  dev elop­
ment o f sola r energ y m achines. Th is, in oth er area s, m ay not  have  been 
the best  appro ach, but  I th ink it  sets a good example fo r pr iva te 
indu str y to follow . I  th ink th at  is im po rta nt .

Ear ly  in yo ur  sta tem ent , you said  th at  38 percen t of your  space 
is leased. I s th ere some reason for th at  ?

Mr.  E ckerd. Th is has been tra di tio na l in Government  bui ldings. 
It  is sometimes dep end ent  upon ap prop ria tio ns . I f  we have an ap pr o­
pr ia tio n,  we bu ild ; if  we do not have  an ap prop riat ion and need 
space , we lease.

Mr. R yax. I n oth er words, it comes down to capit al ou tlay and the 
poli cy of  the  App ropr ia tio ns  Com mit tee,  ra th er  th an  your  pa rti cu lar 
policy.

Mr. E ckerd. Yes, s ir, we sim ply  follow what we a re ins tru cte d. The  
tenden cy in recent years  has  been to swing more  tow ard leas ing.

Mr. Ryax. Y ou refe r t o the  fac t th at  t he new bu ild ing s will have  a 
hig her efficiency. How do you ar riv e at that  conc lusion? W ha t kin d of 
cr ite ria do you use ?

Fo r in stance , do you conside r the  bu ild ing m ate ria ls ?
Yeste rda y the  p res ident of the  AIA  Rese arch  Cor p., Mr. Eb erha rd , 

talked abo ut the  fac t th at  not enough  is known about the  the rm al 
quali ty of  diff erent bu ild ing ma ter ials. The ass um ption is th at  bric k 
and  mor ta r are  the  most  e nergy efficient in the sense th at  the y create  
the  best the rm ob arr ier .

We have  bu ild ings  tod ay th at  are  bu ilt  of glass and  steel, both of 
which a re less efficient in the th erm al sense a nd  which are  also th e kin ds 
of  ma ter ial s which cost more in an ene rgy  sense.

Do you take  in to cons ideration the costs o f m ate ria ls t hat you use for 
bu ild ing in the  sense of the  energy used for th ei r manufac ture?  Or do 
you simp ly cons ider do lla r costs  ?

Mr. W hitley. Mr. Ch air ma n, we hav e tak en a ha rd  look to tr y  to 
iden tify the  ene rgy that  goes into bu ild ing ma ter ial s. We have not  
found a way, fo r exam ple, to spe cify brick in relation to ene rgy  con­
sum pti on—which you use as  an exam ple.

All forms  of  energy consumptio n must be considered . A pl an t which 
is relatively efficient and  uses lit tle  ene rgy , but which is 1,000 miles  
away from, the  con stru ctio n sit e would be conside red in rel ati on  to 
anoth er pla nt which uses more  ene rgy  in pro ductio n but  is close by.

Mr. Ryax. Then  tr an sp or ta tio n is a par t of  the prob lem.
Mr. W hit ley . Tr an sp or ta tio n gets invo lved . We rea lize  the actual  

ene rgy  costs, inc lud ing  tran sp or ta tio n and  pro duction , have gone  up 
dras tic all y. Bu t we have  more or less conc luded th at  the ma rke tplace  
will pric e out  of com pet ition the  products and  man uf ac tu re rs  which 
are  not energ y efficient.
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Mr.  Ryan . Th at  is obviously an enormo usly com plicated  ques tion involv ing  some pre tty  sop his ticated economic principles.
Ts the re any  work  be ing  done, th at  you know of, to develop any  k ind  of measuremen t so that  you can say, in yo ur  bid  specifications, “T he ene rgy costs mus t not be high er  than  a ce rta in  amount per  squa re foot” ?
Mr.  W hitley . Tf you are  re fe rr in g to the  con stru cted bu ild ing;  yes, we have  taken exa ctly  that  step . As a mat ter of  fac t, our basic app roa ch to ene rgy conservation in new bu ild ing s is not to develop a series of rule s—th ou shalt  use so much  insu latio n;  thou shalt  hav e a cer tain  window size ; or, it shal l be doub le glazed. Inste ad , we have  developed an ene rgy  bud get  for every new bu ild ing which fun ctio ns in exac tly the  sam e wav as a financial budget.  W e give the  des igner of the  bu ild ing  a budget—and  the  budget we hav e established is some 55,000 Bt u’s per gross squ are  foot of  bui ld ing pe r year . Th at  is a very  str ing ent budget.  T th ink  the  con sum ptio n in a typ ica l bu ild ing  now run s somewhere aro und 200 ,000 Btu ’s pe r gross square foot a year .So we give the  des igner an ene rgy budget exa ctly  the  same way we give h im a financial budget—and the  d esi gner works tow ard  that  goal.Mr. Ryan. Obv iously your  req uir ement s fo r some kin d of  leased space in In ternat iona l Fa lls , Min n., would va ry dras tic all y from, for  exam ple, a small  nav al headquart ers  bu ild ing in Key  West, Fla.,  havin g the  same n um ber  of square feet.
In  the one case, you are  going to hav e some pr et ty  fierce winters and  some pr et ty  sho rt su mmers; in the o ther  case, you are going to have very  litt le prob lem with heating. But  with that  war m, wet clim ate  in Flor ida, the buil din gs  will erode  much more  rapidly.
Mr. E ckerd. Tha t is w hy we have a var iab le budget,  Mr. Chairman. Also, the  use of  th at  bu ild ing enters  into ou r con sidera tion  when we set the  energy’ budget  fo r the  con stru ctio n of th at  building.
Tf we are  bu ild ing it  fo r TRS or someone who operates 7 da ys a week and 24 hours  a day and  who has  a comp ute r fac ili ty,  it obviously is going to grea tly  increase  the  per foot allow ance  th at  we are going  to have  to build in t ha t bu ild ing .
So we hav e to know  the loca tion of the  b ui ld ing geo gra phica lly , the typ e b ui ldi ng  it  is, and  the  use the bu ild ing is go ing  to be put to before we establish that .
Mr. Ryan. May we, fo r the record, have a specif ic exam ple of  that  kin d of energy cost?
T am rea lly  v ery  pleased to hear this.
Mr. E ckerd. We will provide a specific example for  th e record.Mr. W hit ley . I  would add also, since  you cited a bu ild ing  in the Nor th  and one in the  South , where the clim ates are  quite diff erent, th at  vou r requirements fo r hot wa ter  en erg y are  abou t the  same ; your requirements fo r equipm ent  such as ty pe writ ers a nd li gh tin g are  abo ut the  same. And all of  your  pum ps and  fan s are about the  same.The real difference is he at ing and cooling. And it has  a ctu ally been ou r observa tion  th at  there  is  no t as m uch difference  as you might first expect between New En glan d and Flor ida.  For  exam ple, the  sum of the  hea tin g and  coo ling  would he much the  same.
In  othe r words, in New En gla nd  the re is pre domi nantl y he at ing and a lit tle  hit  of  cooling. Tn Flor ida, the re is predom ina ntly cooling  and a l itt le  b it of  h eating. And  in the  mid dle  o f the  coun try, it migh t be more equ ally  matched.
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Mr. Ryan. In San Mateo County, Calif., we have reached that happy 
state.

Mr. Eckerd. Mr. Chairman, I lived in Erie, Pa., for about h alf of 
my life  and in Clearwater, Fla., for the o ther half. And I can vouch 
for it. The bills are about the same. What you make up in ai r-condi­
tioning, you lose in heating.

Mr. Whitley. And we know that  as we move along, we will have to 
refine our budget. But the problem is now. We had to move out with 
our best judgment. And we have moved out on that basis. And when 
we get this unusual situation of the IR S’s running 7 days a week, which 
Mr. Eckerd cited, we have to make adjustments.

Mr. Ryan. Since you have developed that policy, can you give me 
an example of a building where you have put an energy cost on it?

Mr. Whitley. Yes. We mentioned earlier  in the testimony two 
buildings  where we have done tha t—Manchester and Saginaw.

And in fact, star ting  in 1974, every new building we began to de­
sign—and fo r new buildings t ha t were already under design, but just 
started into the very early  design—had applied to them t ha t budget. 
And these buildings are just  beginning to come on the line now, and 
will be coming on the line d uring the next 3 years.

I will have to tell you t hat  we really do not have a single one of 
them on the line r ight  now so that  we could actually look at the bills, if 
you will. W hat we have is the theory and the prediction.

The first buildings will be coming on this fall. And we will begin 
then to see whether in actual ity they match our predictions. We are 
optimistic, but we do not have the buildings actually on the line yet.

Mr. Eckerd. I went through the building myself in Manchester, 
Mr. Chairman, when it was about 60 percent completed. And there 
are many innovations tha t have been tried there that  have not been 
used before, and which would be hard to gage.

But I had the architect with me. He guaranteed 40 percent, but 
said he was real ly shooting for 50 percent in savings.

He has completely reversed the skin. The insulation is on the outside 
instead of the inside, so he gets a carryover on the  inside wall. With 
the other tenant agencies, we are experimenting with, I think, seven 
different types of lighting fixtures—one on every floor—and we are 
going to closely monitor the heat and energy consumption from the 
different l ight ing fixtures.

We do hope to get a lot of experience out of tha t experiment.
Mr. Ryan. I  think you a re moving in the right direction on that. 

I am glad to hear about it because I think it  will have an effect over a 
period of time.

I would like now to move to a different area which also concerns 
me. T hat  has to do with the si ting and the location of Federa l build­
ings and federally used buildings.

It  is t rue tha t some build ings must be in a particula r place because 
of the n ature  of the building. You cannot pu t a lighthouse in Topeka, 
Kans. Tha t would not do much good. And you cannot have an air ­
plane terminal in the middle of the desert where nobody flies. That 
does not make any sense.

But a large  portion of the functioning of the Federa l Government 
must occur in areas where there is heavy population.
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I have noticed tha t the changing housing/living patterns in this country have produced some significant shifts  in needs. I am speak­ing in pa rticular of the air transporta tion problem and the transp or­tation problem in general.
If  I fly to New ork for some kind of meeting with regional Federal people in the Federal buildings in New York, I go from here to La Guardia,  and from La Guardia  into town. The distance from La Guardia into town is the critical difference we are talking  about as far as energy is concerned because of the means by which you must get there.
Originally New York was designed so that when you arrived there, you were right in the center of activity when you got oil' the ship at. the Battery—a hundred years ago. Now tha t energy is a problem, the problem of transportation  becomes of critical concern to the location.In San Francisco, for example, the airport is 22 miles away. And *most of the regional offices in San Francisco are far  enough away to constitute at least 1 hour each way for  anyone a rriving there to take par t in a regional conference. An hour there and an hour back is required.
What is being done, or what is being planned in the future, to re­lieve that particular kind of problem? And we are, of  course, pre­suming that airplanes continue to fly past the time when you and I are concerned about Federa l policy as it relates to buildings.
Mr. Peyton. Our concern up until this point has been with the eroding structure  of the country’s cities. The priorities that have been associated with the Federal Government's support to that  partic­ular  aspect has dominated over the problem that you have cited.We presently have a policy in the Administration to site new Fed­eral buildings in the central business distric ts of the various cities and towns around the country. And we are following that policy.Mr. Ryan. Why ?
Mr. Peyton. As a spur or a stimulus to the redevelopment of down­town business areas which in many cities throughout the country have decayed. It  has been the objective of  the Adminis tration to pro­vide some sort of  support to that. And our Federa l buildings have been in the forefront of spurring redevelopment.
Mr. R yan. You are saying, then, that the general policy has been to assist in the effort to avoid the collapse of the central city, where businesses are fleeing the central city to the suburbs, by relocating in the central city yourselves.
Mr. Peyton. Tha t is correct, sir.
Mr. Ryan. That is a very laudable k ind of prior ity, but the ques­tion now raised is: Has that  become too expensive when one con­siders the energy costs ?
Has tha t been either reviewed or considered ?
Mr. Peyton. I really cannot tell you, sir.
Mr. Ryan. Mr. Eckerd. do you have any comment on that ?
Mr. Eckerd. Many of our buildings are, of course, multipurpose buildings. We have many agencies in there.
For  example, suppose you located in Atlan ta around one of the two limited access perimeters. It is going to be handy out there for one segment if you were to locate it on the south side, close to the airport. You would be handy to people who were coming in to deal with that  par ticular agency.
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But all of the  local people who wanted to deal with it would have 
to have transportation. You would have a tradeoff there.

In other words, I do not believe tha t the central core is as bad, Mr. 
Chairman, as you think it is if there is good mass tr ansi t into tha t 
central part.  It  is a tradeoff. I t is not as handy to  people who live on 
the west side, but it is a heck of a lot handier to people who live on the 
east side.

I do not think  there is a simple answer to tha t, sir.
Mr. Ryax. This seems ridiculous to me. I confess that my experience 

is more part icular with San Francisco than elsewhere; but, in San 
Francisco, you are right. The downtown area has pretty  well 
collapsed.

But it collapsed at least as much localise of previous Federa l policy 
as anyth ing else. It was the Congress and the executive branch tha t 
dreamed up the idea some 25 or 30 years ago to build all of these high­
ways leading out of town.

And then a fter  they were building the highways leading out of town, 
they gave builders and potential buyers an incentive to go out there 
and buy new homes with a Federal  Housing Administration loan that  
was cheap.

We did everything  tha t we could toward tha t end. The result is 
tha t here in Washington, where I  used to live as a kid a generation 
ago at 18th and Columbia Road—and it was a fairly  nice neighbor- 
hood then—the people who live there are all out past the beltway.

There was no beltway then. But there is a beltway now, where all 
of the middle-class people live. There  is a beltway in Balt imore; there 
is a beltway in Boston. I f San Francisco were big enough, there would 
be a beltway there. But even there we have the freeways tha t go around 
the perimeter  of the San Francisco Bay.

And I have a hunch tha t tha t has been done around most of the 
cities of the country. And we have encouraged it.

Now if we are going to encourage the opposite direction by bringing 
Federal buildings  downtown to help relieve some of this pressure, 
why do you not  then bring the people with  you?

This. I think, gets into the basic problem which your Administra ­
tion has to face. You build these buildings back downtown, and then 
you let the people run back and forth—as I do rig ht now.

I live out past the beltway, near Montgomery Mall. And I drive 
back and fo rth on two Federa l highways—the beltway and the George 
Washington Parkw ay—to get into town. Federal money has been used 
to make it easier for me to go back and forth.

There are two stoplights before I  get to the bottom of Capitol Hill. 
It  is great.

But in the meantime, I have used, on a round t rip,  4 gallons of  gas 
per day. And there are millions like me—including yourselves, 
probably.

There is no place to live down here. You keep building the build ings 
in the central cities to support the central cities, but the people them­
selves do not have an opportunity  to live where they work. So if we 
are going to  keep building in the central city, it seems to me that there 
ought to be a concurrent policy for providing living space.

What do you have in the wav of plans or intentions to  provide any 
kind of Federal example of the construction of multifunction 
buildings?
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An d we do have  those  kin ds of  b uildin gs in th is  c ountry. We have 
one in Sa n Fra nci sco  which is almost 20 yea rs old—the Fox Pla za.  
There , t he  firs t 7 floors are  m ade up  o f business a nd  comm ercia l offices 
and stores, and  the nex t 14 floors are  made  up of  apart me nts .

Mr.  E ckerd. S ir,  of course we work very  closely with HUD in the 
developmen t of ou r bu ild ing s to tr y  and  assu re ourselves that  there 
are  homes ava ilab le wi thin th at  vic ini ty fo r the diff erent classes of 
workers . An d it depends a lot on who is going in the re as to what 
type  hou sing we have  to have—w hethe r it is to be low-cost, medium, 
hig h, or  wha t the  mixtu re should be.

Mr. R yan. Can’t you mix  it up?
Mr. E ckerd. We have  no t go tten the  au thor ity  from  Congress yet, 

sir,  to have mu ltip urp ose  use o f Fe de ral bu ild ing s, fo r one thi ng . Bu t 
there  is no possibi lity  fo r us to design a. b ui ld ing and  br ing people  
into  th at .

Mr. Ryan . Would you do  me a fav or  and  make t hat recom mendation 
to me?

Mr. E ckerd. We have a lre ad y got  a b ill on the  floor. You  will have  
a chance to vote on it short ly.

Mr. Ryan. I am g lad  to  hear  i t. I don ’t th ink you will have to wor ry 
abou t us  on this  one.

Sinc e 38 percent  of  yo ur  space  is  leased , have you made it  p ar t o f the  
bid  speci ficat ion to give  pr io rit y to  l eas ing  sp ace which has  a ll of the 
thi ng s you have to have , but which also has  mu ltiple  fun ctio n bu ild ­
ings so that  i t is possib le f or  those who w ork in the  a rea  to walk  o r r ide 
the  ele vator to work ?

Mr. E ckerd. I  th ink  Cr ys tal  Ci ty would be a good exam ple o f t ha t. 
In  othe r words, the  very th in g th at  you are  t al ki ng  about did  hap pen  
down here a t C rys tal  City.

Mr.  Ryan . I s th at  a poli cy of  you r agency? I)o you give more 
premium, for  exam ple,  to a b id fo r space in the  J oh n Hancock Bu ild ­
ing  in  Chicago t han you do to a bui ldi ng  whe re there  is not such space 
in the  buildin g?

Mr. E ckerd. We do n o t; no, sir .
Mr. R yan, Do you have any  pl ans to change th at  ?
Mr. E ckerd. I th ink  it is a very in ter es tin g idea .
Mr. R yan. I am goi ng to keep  af te r you on thi s. If  you are going 

to insi st upon a ra th er  a rb it ra ry  decision to he lp out the  cen tral  cities  
because they are  poor  a nd because  everybody lef t town, then you need 
to go fu rth er .

Th is is a lit tle  bit like King Ca nu te’s tryi ng  to  h old back  th e water. 
I t has  alr ead y happ ened. And we a re p ar t o f it.

I f  you are going to get the  middle  class back dow ntow n, you are 
going  to  have to p rovide more than  a job to  get them back  downtown— 
and  i f energy is a p roblem.

My concern in th is subcomm ittee  and in the  con servat ion  of  en ergy  
is to ge t people out of th ei r cars. And  rapid tran si t is not the  wav to 
do it because rapid tran si t works only in area s where the re is a high 
po pu lat ion  conc ent ration.  And once you have  h igh  populat ion  concen­
tra tio ns , you may  not even need rap id tra ns it because  the re are be tte r 
ways  than  th at  if  a centr al city is designed  prop er ly  with  multiple- 
fun ction  bui ldin gs.

There  is no reason, fo r exam ple,  i f we followed the  exa mple we have  
fo r the  Jap anese in Tok yo—at least in the ory—for not hav ing , as a
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pa rt  of  the  Federal  complex rig ht  here  on Gapito l H ill , ap ar tm en ts 
available f or  ren t to  Members o f Con gress .

I can  he ar  the  press say ing , ‘‘There  go the  fa t ca ts tryi ng  to get  
some more fo r them selves.” But  th at  is more a mat te r of  public  re la­
tions as it  re lat es  to Congressmen .

Bu t the fac t is tlnat the re should be hou sing fac ili tie s ava ilab le,  n ot 
jus t f or  the  Congre ss its elf , but fo r the some 17,000 employees also. But  
I th ink if  G SA  were to  take a survey rig ht  h ere on Ca pit ol Hill  t o find 
ou t how many employees lived wi thin wa lking  di stance  to  th e Ca pit ol 
th at  the answ er would be ab solu tely  ap pa lling .

An d yet,  we are conc erned abou t the  conserv atio n of  ene rgy  tand 
the  t ra ns po rtat io n costs. Tha t tra ns po rta tio n cost is th e lar gest,  s ingle 
unnecessary cost  in  th e energy’ crunch th at  we have now. An d it  can be 
overcome by dif fer ent design.

• Mr. E ckerd. We would hav e t o have fu rthe r dir ect ion , I  be lieve, be­
fore we could re ally c ran k that  in to our  figures.

Mr. R yan . Wh at  do you mean  by “ fu rthe r di rec tion ?”
Mr. E ckerd. We would have to hav e fu rthe r dir ection from the

1 execut ive branch  and , pro bably , from  the  Hill . Our  miss ion now in
lea sing space  is to lease the most  des irab le space  at the least cost.

For  exam ple , if  we were lea sin g space in Chicago , the re  is the  Sea rs 
Tower which, I believe,  has some home fac ilit ies  in  it . T think  there  are  
a certa in numb er of floors in th at  bu ild ing which have homes.

Mr. R yan . O h, yes; the re are  a bou t 80 floors. I t  is 110 stories h igh . 
Mr. E ckerd. Tf we had an op po rtu ni ty  to ren t a space, and needed 

space in th at ia re a,  a nd had  th at  b ui ld ing versus an othe r b ui ld ing five 
blocks a wa y;  and the  tw o were fun cti onally com parable, but it cost $1 
more  p er foot  to  lease tha t space  in  Se ars  Tow er, I th in k we wou ld be— 
not from you,  s ir—b ut T thi nk  we would be subjec t t o severe  cr itic isim 
fo r pa ying  th at  addit ion al do lla r land tryi ng  to equate th at  to th is 
ene rgy  thi ng  which you are  r ef er ring  to. I th ink the  newspap ers  would 
ge t af te r it.

Mr.  Ryan. Y ou are  on the  record. I  th ink th at  is a  leg itima te cr it i­
cism. Tf you do not feel you have enough  au thor ity , the n th at  is the  
reason we have  these com mit tee hear ing s.

Mr.  E ckerd. T th ink we could use some gu ide line s on th at .
Mr. Ryan . I can guara nte e you th at  one of  t he  res ult s of  th is  com­

mi tte e’s heari ng s will be as  st rong ly  a s possible to recommend,  firs t of 
all,  to Gover nment  Op era tions  as a full committ ee, to  ad op t th is  as a 
m at te r of pol icy.

An d once th at  is a dopted, T can gu aran tee you th at  there will  be at  
« least a reso luti on of th is— pe rhap s l egislation  o r wh ate ver  is required.

At  th at  t ime, if  I  am the  au thor —an d if  I am here, I  will be—you 
will be in vit ed back  to assis t me in  say ing  what you h ave just said .

. The only  othe r questions T have rel ate  to th is  same mu ltip le fun c­
tio n of  Federal  bui ldings. Was  not the F B I bu ild ing or iginall y de­
sign ed a s a m ult ifu nc tio n bu ild ing?

Mr. E ckerd. I have on ly been in t hi s job  fo r 9 mon ths.
Tom . do you know?
Mr.  P eyton. I  can not  be lieve th at  it would be, sir,  because we do not  

pre sentl y have the  au thor ity  to const ruc t bu ild ings  o f th at  chara cte r.
Mr. Ryan . Sta ff tell s me t hat  t he  f irst floor was designe d to be used 

fo r shops an d t ha t s ort of  th in g—b efore we went to the  O rwell ian  con-
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cept  of  “ Ils ne passe rons p as,” as I  believe  i t was ref err ed  t o in Worl d 
W ar  I.

Mr. E ckerd. Th is  legi sla tion which we have been ask ing  fo r fo r 5 
yea rs, si r, ha s al rea dy  passed t he Senate.  I t is in Publi c Works.

Mr. R yan. How do you  feel abo ut tha t ? I s se cur ity  a proble m today ?
Mr. E ckerd. I am fo r it. I th ink it is a very forw ard step. No. 1, 

I th ink we can get much hig her rent  on some of  those first floors 
from the  pr ivate sector . You migh t even rent  them to a drugsto re or 
som ething like  th at . Also,  I  t hink  th e public  w ould  l ike to see a bu ild ­
ing  th at  encompassed all  things.

Mr. Ryan. From  th e s tan dpoin t o f d esign and people, I  believe  very  
strongly  th at  we can no longer  bu ild  slab -sided bui ldings, in single ­
purpose areas of  a downtow n area, which are  a wak e 40 hou rs a week, 
th at  die in the  evening,  a nd  t hat  a re closed  a ll weekend . IIo w can you 
have  40 h ours of useful time out  of 168 hours  a week and  call th at  en­
ergy efficient ?

A bu ild ing  is most efficient, it seems to me, th at  is open 7 day s a 
week and 24 hours  a day. Th at  is most efficient. W ha tev er  energy costs 
it t ook to build t ha t bu ild ing , i t i s get tin g the  m aximum amoun t o f use 
fo r th e b ricks and the  m or ta r and  t he steel th at  is in it.

And as von go down and  down fro m th at , you get less and  less 
energy efficiency in c ons truc tion  costs.

My grandchil dren  are  going to want to know  from  me—an d from 
you—why we spen t all of those na tu ra l resources bu ild ing those 
bui ldings th at  a re so costly . A nd they will have to try to find ma ter ial s 
to take the  place of  th at  stuff  th at  doesn’t exis t anymore, or  th at  we 
have to impor t from  tho usa nds of mile s dis tan t from oth er countries 
th at  hold us up and ex tra ct from us a price  we do not wa nt to pay in 
order to get th ei r raw m ate ria ls.

Mr. Eckerd. I  tho roug hly agree with you, Mr . Chairma n. And, of 
course, I  th ink the same th in g applies to  churches and schools. Maybe  
that  is a be tte r example.

Mr. Ryan. T agree with you completely.  It  is iust  that  vour au thor ­
ity  and  mine is lim ited to public Fe de ral bu ild ing s, and th at  we do 
not have  any  au thor ity  over  churche s and  schools. I th ink I  am glad 
we don’t.

Mr. E ckerd. S o am I .
Mr. Ryan . B ut  I th ink th at  we can at least  by example show them 

the  way they must go. I  t hink  t ha t is the  reason we a re here.
We t ha nk  you fo r the app earance o f you and your  staff, M r. E ckerd . 

It  has  been v ery  useful to me. T he subcom mit tee staf f and  I  int end to 
go over the tes tim ony and pick  i t ap ar t and  find  thin gs  to do and find 
ways  to  encourage you. Maybe you will  do the  same fo r me.

I  will now recess the  heari ng  to ans wer the  quorum. T am pleased 
to hav e the  appeara nce  of .Tack B rooks,  who is cha irm an of the full  
committee and  my boss, and  who has no th ing wrong ever to say.

We will recess for abo ut 5 minutes .
[Mr. E ckerd 's p rep ared  sta tem ent  fo llo ws :]
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Prepa red  Statem ent of Jack Eckerd, Administrator, General  Service 
Administration

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE: I AM JA CK  EC KERD , ADMIN ISTRATOR 

OF GENERAL SE RVIC ES . I AP PR EC IAT E THE OPPORTUNITY TO DI SC US S THE IMPORTANT

P O LIC IE S  AND PROGRAMS WHICH GSA HAS DEVELOPED REGARDING ENERGY CONSER VATION.

WE, AT GS A, FU LLY  SUPPORT EFF OR TS TO IMPROVE ENERGY EFFIC IE N T AND CONSER­

VATION PR AC TIC ES  WHICH WILL CONTRIBUTE TO A SUC CES SFU L ENERGY PROGRAM. WE 

* R E A L IZ E , TOO, THAT A SI GNIF IC ANT PORTION OF OUR NA TIO N'S  ENERGY SAVINGS CAN

BE ACH IEVED THROUGH CONSERVATION IN BOTH PU BLIC AND PRIVA TE  BU ILD IN GS .

(
GSA IS  RES PONSI BLE  FOR 10 ,0 00  BU ILD ING S WITH AN INVENTORY OF 250 MIL LION 

SQUARE FEE T OF SPACE NATIONW IDE. OF TH IS  250 MIL LION SQUARE FEE T OF SP AC E,  

62% IS  GOVERNMENT-OWNED AND 38% IS  LEA SED. IN ADD ITIO N TO OUR EX IS TI NG 

INVENT ORY , GSA CURRENTLY HAS 49 NEW CONSTRUCTION OR MAJOR ALTERAT ION 

PROJE CTS IN THE PROCESS OF DESIG N OR CONSTRUCTION.

78-504 0  - 78 - 17
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MAJOR AREAS OF CONCERN

AT GSA , OUR ENERGY CONSERVATIO N PROGRAM FOR FEDERAL O FFIC E BUIL D IN G S HAS HAD 

FOUR MAJOR AREAS OF CONCERN:

-  THE DES IG N OF ALL  NEW BUIL D IN G S SO TH AT  TH EY ARE HIG HLY  ENERGY

E F F IC IE N T ;

-  THE IN S T IT U T IO N  OF B U IL D IN G  OPER AT ING STANDARDS AND PR AC TICE S IN  *

THE LARGE INVE NT OR Y OF E X IS T IN G  BU IL D IN G S TO  REDUCE ENERGY US AG E;

>
-  THE R ETRO FIT TIN G  OF OUR INVENT OR Y OF E X IS T IN G  B U IL D IN G S TO  MAKE 

THEM MORE ENERGY E F F IC IE N T ;

-  THE USE OF SOLAR ENERGY AS IT  DEVEL OPS , TO  PR OV IDE B U IL DIN G  HEA TIN G ,

COOLING AND HOT WATER.
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DESIGN OF NEW BUILDINGS FOR HIGH ENERGY EFFICIENCY

IN 1972, WELL BEFORE THE OIL EMBARGO, GSA COSPONSORED WITH THE NATIONAL 

BUREAU OF STANDARDS A ROUNDTABLE ON ENERGY CONSERVATION. THIS ROUNDTABLE 

BROUGHT TOGETHER INFORMED REPRESENTATIVES OF BOTH THE PUBLIC AND PRIVATE

SECTOR TO EXPLORE THE POSSIBILITY OF DESIGNING BUILDINGS TO OPERATE WITH

REDUCED ENERGY USAGE.

AS ONE FOLLOWUP OF THIS ROUNDTABLE, THE NEW FEDERAL BUILDING AUTHORIZED FOR 

CONSTRUCTION IN MANCHESTER, NEW HAMPSHIRE, WAS DESIGNATED AS GSA'S ENERGY 

CONSERVATION DEMONSTRATION BUILDING. MUCH ATTENTION WAS GIVEN TO THE DESIGN 

OF THIS BUILDING WITH THE PURPOSE NOT ONLY OF DESIGNING FOR MINIMUM ENERGY 

USAGE, BUT TO ALSO DEVELOP CONCURRENTLY ENERGY CONSERVATION DESIGN GUIDELINES 

WHICH COULD BE USED BY THE DESIGNERS OF ALL FUTURE FEDERAL BUILDINGS TO MAKE 

THEM HIGHLY ENERGY EFFICIENT. WE SET OUT TO INITIATE A NEW GENERATION OF

BUILDINGS WHICH WOULD OPERATE WITH 40 TO 50 PERCENT LESS ENERGY THAN THE

TYPICAL MODERN BUILDING OF COMPARABLE SIZE LOCATED IN SIMILAR CLIMATE ZONES.

THE MANCHESTER FEDERAL BUILDING WILL BE COMPLETED AND OCCUPIED THIS CALENDAR 

YEAR. IT INCORPORATES MANY ENERGY CONSERVING FEATURES AND WILL, IN FACT, BE 

A LIVING LABORATORY FOR THE REAL WORLD TESTING OF ENERGY CONSERVATION FEATURES

AND SYSTEMS.

AT THE BEGINNING OF THE DESIGN OF THIS BUILDING, WE SOUGOT IDEAS FOR ENERGY' 

CONSERVATION FROM MANY SOURCES-OUR OWN ARCHITECTS AND ENGINEERS, THE NATIONAL 

BUREAU OF STANDARDS AND OTHER FEDERAL AGENCIES, NUMEROUS COLLEGES OF ARCHI­

TECTURE AND ENGINEERING, TECHNICAL PROFESSIONAL SOCIETIES, MANUFACTURERS, ETC.
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MANY OF THE IDEAS THUS OBTAINED WERE INCORPORATED IN THE BUILDING DESIGN. SOME 

OF THE ENERGY CONSERVATION FEATURES OF THE BUILDING ARE: UNUSUALLY WELL INSU­

LATED WALLS, ROOF AND FLOOR OVER THE UNHEATED BASEMENT PARKING GARAGE; HEAVY 

WALL CONSTRUCTION TO SERVE AS A THERMAL RESERVOIR; LIMITED WINDOW AREA; DUAL 

GLAZING AND SPECIAL SHADING OF WINDOWS; HEAT PUMP SYSTEMS TO PROVIDE BOTH 

HEATING AND COOLING ON THE LOWER THREE FLOORS; DIFFERENT HIGH EFFICIENCY HEATING 

AND COOLING SYSTEMS ON EACH OF THE FOUR UPPER FLOORS; WASTE HEAT COLLECTIONS AND 

STORAGE FOR FUTURE USE IN THREE 10,000 GALLON INSULATED STORAGE TANKS; AND A 

SOLAR ENERGY SUPPLEMENTARY SYSTEM. MORE DETAILED INFORMATION ON THE ENERGY 

CONSERVATION FEATURES IS INCLUDED IN THE FACT SHEETS SUBMITTED TO THE COMMITTEE 

AS APPENDIX A TO THIS STATEMENT.

WITH FINANCIAL SUPPORT FROM THE FEDERAL ENERGY ADMINISTRATION, THE ENERGY 

RESEARCH AND DEVELOPMENT ADMINISTRATION AND THE NATIONAL BUREAU OF STANDARDS,

THE MANCHESTER FEDERAL BUILDING IS BEING FULLY INSTRUMENTED TO PERMIT A FULL

PERFORMANCE EVALUATION AFTER OCCUPANCY. THE NATIONAL BUREAU OF STANDARDS IN

COOPERATION WITH GSA WILL MAKE THE PERFORMANCE EVALUATION. SUCCESSFUL FEATURES

AND SYSTEMS WILL BE PUBLICIZED TO ENCOURAGE USE BY OTHERS.

THE SAGINAW, MICHIGAN FEDERAL BUILDING HAS BEEN DESIGNED AS GSA'S ENVIRONMENTAL 

DEMONSTRATION PROJECT. IT WILL BE HIGHLY ENERGY EFFICIENT AS WELL AS INCLUDE

MANY INNOVATIVE ENVIRONMENTAL FEATURES. THE CONSTRUCTION OF THIS BUILDING IS

ALSO NEARING COMPLETION AND IT WILL BE OCCUPIED DURING THIS CALENDAR YEAR. -THIS

SINGLE STORY BUILDING HAS EARTH BERMS AGAINST SOME EXTERIOR WALLS AND AN EARTH

FILL AND PUBLIC PARK ON A PORTION OF THE ROOF WHICH WILL GREATLY REDUCE THE

HEATING AND COOLING LOAD OF THE BUILDINGS. IT INCLUDES: A LOW-WATTAGE LIGHTING
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SYSTEM; SINGLE-PIPE, SINGLE-TEMPERATURE WATER SERVICE TO LAVATORIES; COLLECTION 

AND USE OF RAINWATER; AND A SYSTEM FOR TREATING AND REUSING THE FLUSHING 

MEDIUM FOR TOILETS AND URINALS TO REDUCE WATER CONSUMPTION. MORE INFORMATION 

ON THE ENERGY CONSERVATION AND OTHER SPECIAL FEATURES OF THE SAGINAW FEDERAL 

BUILDING IS INCLUDED IN THE FACT SHEET, SUBMITTED TO THE COFflITTEE AS APPENDIX 

B TO THIS STATEMENT.

AS A PRE-PLANNED SPIN-OFF FROM THE MANCHESTER DEMONSTRATION PROJECT, WE DEVELOPED 

"GUIDELINES ON ENERGY CONSERVATION FOR NEW OFFICE BUILDINGS". THIS DOCUMENT WAS 

FIRST PUBLISHED IN JANUARY 1974 AND A SECOND EDITION WAS PUBLISHED IN JULY 1975. 

ALTHOUGH IT WAS INTENDED PRIMARILY FOR GSA USAGE, THERE HAS BEEN A GREAT DEMAND 

OUTSIDE THE AGENCY. TO DATE, APPROXIMATELY 8000 COPIES HAVE BEEN DISTRIBUTED 

TO FEDERAL AGENCIES, STATE AND LOCAL GOVERNMENTS, FOREIGN GOVERNMENTS (AUSTRALIA, 

ENGLAND, FRANCE, SPAIN, JAPAN, CANADA), AND SOLD TO OTHER INTERESTED PARTIES.

WE BELIEVE THESE GUIDELINES POINT THE WAY FOR THE CONSTRUCTION INDUSTRY 

TOWARD BUILDING DESIGNS AND SYSTEMS THAT WILL RESULT IN VERY SUBSTANTIAL

ENERGY SAVINGS.

THE GUIDELINES ARE NOT A PANACEA FOR ALL ILLS. THEY ARE NOT PRESCRIPTIVE;

INSTEAD MUCH LATITUDE IS LEFT FOR THE DESIGNER TO MAKE DECISIONS IN THE INTEREST 

OF AESTHETICS, FUNCTION, AND ENERGY CONSERVATION. THE GUIDELINES DO PROVIDE 

MANY IDEAS WHICH SHOULD BE CONSIDERED IN DESIGNING FOR ENERGY CONSERVATION AND

PROVIDE INFORMATION ON TRADE-OFFS AND VARIABLES ASSOCIATED WITH CLIMATIC •

DIFFERENCES.

WE BELIEVE IT IS FEASIBLE TO ESTABLISH AN ENERGY BUDGET FOR FEDERAL OFFICE

BUILDINGS AS A RESTRAINT WHICH WILL ENSURE PRIME ATTENTION TO ENERGY CON­

SERVATION IN ALL ASPECT? AND STAGES OF THE DESIGN. AN ENERGY BUDGET GUIDES
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TH E DE SIG N EF FO RT  IN  A MANNER S IM IL A R  TO TH E FA M IL IA R  CON STR UCT ION  FI N A N CIA L 

BU DG ET. TH E ENERGY BUDG ET BECOMES ONE MORE CO NS TR AINT  TH AT  TEN DS TO DEMAND 

GOOD, THOU GHTFUL DES IG N .

TH E "EN ERG Y CON SER VAT ION  DE SIGN  G U ID ELI N ES  FOR NEW O F F IC E  BU IL D IN G S"  ES TA B­

L IS H E S  AN ENERGY BUDGET GOAL OF 5 5 ,0 0 0  BTU PE R GRO SS SQUARE FOOT PE R YE AR  

OF ENERGY IN PU T AT  TH E BU IL D IN G  BOUNDARY, RE GA RD LE SS  OF LO CA TIO N W ITHI N THE  

COU NTR Y. T H IS  WOULD RE PR ES EN T A RED UCT ION OF 50% FROM TO D A Y' S FI GURE  OF 

1 2 0 ,0 0 0  BTU PE R GRO SS SQUA RE FOOT PE R YE AR. S IM IL A R L Y , TH E G U ID ELI N ES  

ESTA B LI SH  AN ENERG Y BUDG ET GOAL OF 1 0 0 ,0 0 0  BTU PE R GRO SS SQUAR E FOOT FOR 

RAW SOURC E EN ER GY . T H IS  COMPARES WITH PR ES EN T CONSUMPTION OF 2 0 0 ,0 0 0  BTU 

PE R GRO SS SQUARE FEE T PE R YE A R. WE FEE L  T H IS  I S  A MAJOR ST EP  IN TH E RIG HT  

DIR EC TI ON BUT RE CO GN IZE  TH AT  TH ES E FI GURE S AND T H IS  APPROACH MAY REQU IRE  

M OD IFI CA TIO N AS  WE GA IN MORE KNOWLEDGE AND EXPERIE N C E.  IN  TH E MEANT IME,

WE ARE  AP PL YI NG T H IS  C R IT E R IA  TO  TH E DE SIG N OF A LL  NEW GS A PR O JE CTS .
BEF ORE HOST BUIL DIN GS WERE DE SIGN ED  WITH COS T AS THE  ONLY  CO NS ID ER AT IO N.

A NUMBER OF HIG HL Y ENERGY E F F IC IE N T  B U IL D IN G S , DE SIG NE D IN  ACCOR DANCE WITH  

G S A 'S  ENERGY CON SER VAT ION  DES IG N G U ID ELI N ES  FOR NEW O FFIC E  B U IL D IN G S , W IL L 

SOON BE ADDED TO G S A 'S  IN VE NTO RY . NOTABLE AMONG TH ES E NEW BU IL DIN G S IS  THE 

NEW FE DE RA L B U IL D IN G , WEL L ALONG IN  CON STR UCTIO N IN  TO PEK A, KA NS AS . T H IS  

BUIL D IN G  WAS NOT DE SIG NE D TO IN CL UD E D IF FE REN T H EA TI N G , CO OL IN G,  AND LI G H TIN G  

SYSTEM S FOR TH E IN D IV ID U A L FLO OR S FOR EX PE RI M EN TA L PU RP OS ES . HOWEVER, IT  I S  

EX PE CT ED  TO BE HIG HLY  ENE RGY  E F F IC IE N T  AND T Y P IC A L  OF TH E NEW GEN ERA TIO N OF

B U IL D IN G S.

BY 1 9 7 9 , WE EX PE CT  TO HAVE 26  NEW ENE RGY  E F F IC IE N T  BU IL D IN G S IN  OPE RATIO N 

RE SU LT IN G IN  A VE RY  SU BST AN TI AL ANNUAL COS T AVOID AN CE OF OVER  4 M IL LI O N

DO LLA RS A YE AR .
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BASED ON OUR LIM ITED  EXPERIE NC E TOD AY,  WE ARE PLE ASE D TO REPORT THAT BU ILD INGS  

DESIG NED FOR HIGH ENERGY EF FI C IE N CY ARE EXPECT ED TO COST NO MORE IN IT IA L L Y  

THAN BU ILD IN GS  DESIGN ED ACCORDING TO THE USUAL STANDARDS. TH IS  RES ULT S FROM 

THE TRAD E-O FFS INVOLVED. THE BU ILD ING  EXT ERIOR SH EL L WI LL COST 8 TO 10 PERCENT 

MORE BUT THERE WIL L BE AN OF FSETT ING REDUCTION IN THE COST OF THE BU IL DIN G'S  

HE AT ING,  COOLING AND LIG HT ING SYTEMS.

WE ARE S T IL L  SEARCH ING FOR INNO VATIVE DES IGNS WHICH WI LL RES ULT  IN MORE 

ECONOMICAL AND MORE ENERGY EF FI C IE N T O FF IC E SPACE. REC ENT LY A F E A S IB IL IT Y  

STUDY WAS COMPLETED ON A MEGASTRUCTURE— A LARGE BU ILD ING  WITH AN A IR  SUPPORTED 

FA BR IC  ROOF. THE ROOF SYSTEM W ILL  BE MADE UP OF THREE SEPA RATE  FA BR IC  LAY ERS  

SO DESIGNED THAT THEY CAN BE RE AD ILY  MOD IFIE D TO ACCEPT SOLA R RAD IATION THROUGH 

THE ROOF INTO THE BUILDING  IN THE WINTER AND MODIFIED  TO RE FL EC T SOLAR 

RAD IATION  IN SUMMER. TH IS  TY PE  BU ILD ING OCC UPI ES A RE LA TI VE LY  LARGE AMOUNT

OF GROUND SPACE AND THUS WI LL BE BEST SU ITED  TO AREAS WHERE LAND COST S ARE

NOT HIGH . WE ARE S T IL L  EXPL ORIN G THE P O S S IB IL IT IE S  OF THE MEGASTRUCTURE

DE SIG N.  MORE INFORMATION ON TH IS  PROPOSED INNOV ATIVE  DESIGN IS  INCLUDED IN

THE FACT SHEET SUBMITTED TO THE COMMITTEE AS APPENDIX C TO TH IS  STATEMENT.

WE INTEND THAT MEGASTRUCTURE W ILL  BE A GSA DEMONSTRATION PRO JEC T OF THE FUTURE .
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ENERGY CONSERVATION IN EX IS TI NG FEDERAL BU ILD ING S

BECAUSE THE LARGE INVENTORY OF EX IS TI NG BU ILD ING S IN BOTH THE PU BLI C AND 

PR IVA TE  SECTORS IS  FAR GREATER THAN THE NUMBER OF NEW BU ILD INGS  CONSTRUCTED 

IN ONE, F IV E , OR EVEN 10 YE AR S, IT  IS  MANDATORY THAT WE ADDRESS THE PROBLEM 

OF ENERGY CONSERVATION IN EX IS TI NG BU ILD IN GS . OTH ERW ISE,  A MAJOR IMPACT ON 

THE AMOUNT OF ENERGY CONSUMED BY BU ILD ING S WI LL BE MANY, MANY YEARS  IN 

DEVELOPING .

MUCH HAS BEEN ACCOMPLISHED IN EX IS TI NG BU ILD ING S BY CHANGES IN OPERATING 

STANDARDS AND PR AC TICE S.  ENERGY CONSUMPTION BY HE ATING , COO LING, AND LIG HTING  

SYSTEM S IN GSA-CONTROLLED O FF IC E SPAC E HAS BEEN REDUCED FROM 61 TR IL LI O N BT U' S 

IN FY 73 TO 4 4 .7  TR IL LI O N  BT U'S  IN FY 75 . TH IS  IS  A 27 PERCENT ENERGY SAVING 

WHICH REPRESE NTS A COST AVOIDANCE OF AROUND $40 MI LLI ON  PER  YEA R. WHILE 

CONSUMPTION HAS DEC REA SED , OUR U T IL IT Y  COSTS HAVE INCRE ASE D. FOR THE FI R ST  

THRE E QUARTERS OF FY 76 AS COMPARED TO THE SAME PER IOD OF FY  73 , WE HAVE 

ACH IEV ED A 2 7 .8  PERCENT REDUCTION. AC TU ALLY,  OUR PERCENTAGE OF REDUCTION 

IS  30 PERCENT WHEN THE FIG UR ES ARE ADJUSTED TO CON SIDE R ONLY THOSE BUILD ING S 

THAT EX ISTE D IN 1973. IN REAL TERMS,  TH IS  REDUCTION IS  EQUIVALEN T TO APPROX­

IMATELY 2, 800,0 00 BARRELS  OF O IL  PER YEAR.

THESE  REDUCTIONS HAVE BEEN BROUGHT ABOUT THROUGH THE FOLLOWING ENERGY SAVING

MEASURES:

1.  CHANGING TEMPERATURE LE VE LS  IN  GSA-CONTROLLED SPAC E IN  THE SUMMER TO 

78° -  8 0 ° AND IN THE WINTER TO 68 ° F .

2 . ELI MINATIN G HU MIDIF ICA TIO N CONTROLS AND REHEAT CYCLI NG  DURING THE COOLING

SEASON.
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3. MINIM IZIN G THE USE OF OUTSID E A IR  DURING EXTREME TEMPERATURE SEASONS AND 

MAXIMIZ ING USE OF OUT SIDE  A IR  DURING MODERATE TEMPERATURE SEASONS.

4 . PLA CIN G GREAT ER EMPHASIS ON PRE VEN TIV E MAINTENANCE ON MAJOR EQUIPMENT

TO MAINT AIN OPERATING EFFI C IE N C Y.

5.  CLEANING  GSA-CONTRO LLED BU ILD INGS  BETWEEN THE HOURS OF 11: 30  A.M. AND 

8 :0 0  P.M.  TO CONSERVE ENER GY.

6 . CHANGING THE  STA RTIN G AND STOPPING TIM ES OF HEATING AND COOLING SYSTEMS 

TO APPROXIMATE WORKING HOURS.

7 . REDUCING ENERGY CONSUMPTION IN DATA PROCESS ING AREA S— HIGH ENERGY AR EAS.

8.  PR OH IB ITI NG  THE USE OF PORTABLE FANS AND SPACE HEA TER S.

9 . REDUCING LIG HT ING STANDARDS IN FEBRUARY 19 74 , TO 50 FOOT-CAN DLES  AT 

WORK ST AT IO NS , 30 FOOT-CANDLES IN WORK AR EA S, AND 10 FOOT-CAN DLES IN 

NONWORK AR EAS.

10 . REMOVING 3 ,2 50,3 85  FLUORESCEN T TUB ES THROUGH FY 75 FROM THE  10 ,0 00  GSA 

OWNED AND LEA SED  BU ILDI NG S.  (TH E NUMBER OF FLUORESCEN T TUB ES REMOVED 

SI NC E FY 7 3 , WI LL RESULT IN AN ANNUAL SAVING S OF 425 MILL ION KILOWATT 

HOURS OF ELE CTR IC IT Y— EQUAL TO 85 0, 00 0 BAR RELS  OF CRUDE O IL .)
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11. ELIMINATING EXTERNAL LIGHTING OF BUILDINGS EXCEPT FOR SAFETY AND 

SECURITY PURPOSES.

IN ORDER TO FURTHER THIS PROGRAM, WE EXPECT BY THE END OF THIS MONTH TO 

HAVE IN PRINT OUR "ENERGY CONSERVATION GUIDELINES FOR BUILDING OPERATIONS". 

THIS DOCUMENT WILL BE AVAILABLE FOR USE BY OTHER FEDERAL AGENCIES, STATE AND 

LOCAL GOVERNMENTS, AND OTHER INTERESTED PARTIES IN ORDER THAT OTHERS MAY 

BENEFIT FROM OUR EXPERIENCE TO THE BROADEST EXTENT POSSIBLE.

THE MAJOR REDUCTION OF ENERGY USAGE IN THE INVENTORY OF EXISTING BUILDINGS 

TO DATE, HAS BEEN ACCOMPLISHED WITH LITTLE OR MINIMAL CAPITAL INVESTMENT. 

HOWEVER, WE FEEL WE HAVE ACCOMPLISHED ABOUT AS MUCH AS WE CAN THROUGH CHANGES 

IN OPERATING STANDARDS AND PRACTICES.

TO MAKE FURTHER SIGNIFICANT SAVINGS, CAPITAL MUST BE EXPENDED FOR AN EXTENSIVE 

RETROFIT PROGRAM. A IO-YEAR PLAN HAS BEEN DEVELOPED TO RETROFIT 50 PERCENT OF 

OUR MOST ENERGY INTENSIVE SPACE. THIS PLAN REQUIRES A TOTAL INVESTMENT OF 

$140 MILLION AND INVOLVES THOSE GSA OWNED AND OPERATED BUILDINGS WITH A RAW 

SOURCE ENERGY CONSUMPTION OF 150,000 BTU/GROSS SQUARE FOOT/YEAR OR MORE. IF 

WE ARE ABLE TO FULLY IMPLEMENT THE PLAN BY 1985, WE WILL ACHIEVE A $20 MILLION 

PER YEAR COST AVOIDANCE WHICH REPRESENTS A 15 PERCENT ADDITIONAL SAVINGS PER 

YEAR IN ENERGY CONSUMPTION. WHEN ADDED TO THE SAVINGS ALREADY MADE, THIS WILL 

MEAN A TOTAL $60 MILLION PER YEAR COST AVOIDANCE AND A 45% SAVINGS PER YEAR 

IN ENERGY CONSUMPTION. THESE SAVINGS EQUATE TO 4.8 MILLION BARRELS OF OIL 

EQUIVALENT PER YEAR WHEN THE PROGRAM IS COMPLETE.

APPROXIMATELY FIVE PERCENT OF OUR SPACE WILL BE EVALUATED FOR RETROFIT IN 

FISCAL YEAR 1977. THE EVALUATION WILL BE INCREASED TO BETWEEN 10 AND 15
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PER CENT IN  SUBSEQUENT YEARS, U N T IL  TH E HO ST ENERGY IN TE N S IV E  SPACE HAS BEEN 

STUDIE D FOR R E TR O FIT .

A FEW RETROFIT  PROJECTS HAVE BEEN UNDERTA KEN. HOWEVER, T H IS  PROGRAM IS  

PR OC EE DING  AT  A SLOW PACE BECAUSE OF LACK OF FU ND S.  WE FE EL  TH AT  I T  IS  

ESSENTIA L TH AT  ENERGY RETR OFIT PROGRAMS BE ID E N T IF IE D  AND PROGRAMMED SEPAR ATE  

FROM, AND IN  A D D IT IO N  T O , G SA 'S  NORMAL REPAIR  AND ALT ER ATION PROGRAM.

TO A S S IS T  IN  TH E IMPL EM EN TA TION  OF THE GSA ENERGY RETR OFIT PROGRAM, WE HAVE 

PUBLI SHED "ENERG Y CONSERVATION G U ID ELIN ES FOR E X IS T IN G  O FFIC E B U IL D IN G S ".

L IK E  TH E GSA G UID ELIN ES FOR NEW B U IL D IN G  D ESIG N S, THERE HAS BEEN A CO NSIDE RABLE 

PU BLIC  DEMAND FOR T H IS  DOCUMENT.
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LEASED BUILDINGS

OUR EFFORTS TO CONSERVE ENERGY EXTEND TO THE LARGE AMOUNT OF LEASED SPACE 

UNDER OUR CONTROL. THESE ENERGY EFFORTS WITH REGARD TO LEASING ACTIVITIES 

ESSENTIALLY FALL INTO TWO CATEGORIES: (1) SPACE LEASED IN BUILDINGS WHICH 

HAVE BEEN CONSTRUCTED PRIOR TO GSA'S LEASING ACTION (EXISTING BUILDINGS)

AND, (2) SPACE IN BUILDINGS THAT ARE CONSTRUCTED AS A RESULT OF GSA'S LEASING 

ACTION (LEASE CONSTRUCTION).

GSA APPLIED ITS DELAMPING AND ADJUSTMENT PROGRAM TO BUILDINGS OR SPACE 

CURRENTLY UNDER LEASE TO GSA IN THE SAME MANNER AS GOVERNMENT-OWNED BUILDINGS 

IN GSA'S INVENTORY. SINCE THIS INVOLVED PROPERTY OWNED BY INDIVIDUAL LESSORS, 

IT WAS ACCOMPLISHED ON A VOLUNTARY BASIS. AS AN INCENTIVE TO COOPERATION,

GSA MADE NO ATTEMPT TO REDUCE RENTAL PAYMENTS WHEN THE LESSOR'S ENERGY COSTS 

DROPPED. ENERGY SAVINGS ARE ESTIMATED AT 20 PERCENT AS A RESULT.

BEGINNING JANUARY 1974, OUR SOLICITATIONS FOR LEASED SPACE INCLUDED 

SPECIFICATIONS TO ENSURE THAT THE ENERGY CONSERVATION MEASURES ADOPTED 

FOR GOVERNMENT OWNED BUILDINGS BECAME CONTRACTUAL OBLIGATIONS OF THE 

SUCCESSFUL OFFERORS. IT IS ESTIMATED THAT THIS HAS REDUCED ENERGY CON­

SUMPTION BY ABOUT 30 PERCENT.

COMMENCING IN JANUARY 1975, THE DESIGN CRITERIA FOR LEASE CONSTRUCTION 

PROJECTS OF 75,000 SQUARE FEET OR MORE, WERE REQUIRED TO BE COMPARABLE TO 

THOSE USED IN THE DESIGN OF NEW FEDERALLY-OWNED BUILDINGS. LEASE AWARDS 

HAVE BEEN MADE FOR 14 SUCH BUILDINGS WITH THE COMBINED ENERGY SAVINGS 

ESTIMATED AT 40 TO 45 PERCENT. IN ADDITION, STEPS ARE BEING TAKEN TO REDUCE 

THE SIZE OF BUILDINGS SUBJECT TO THESE CRITERIA TO 20,000 SQUARE FEET. WE 

BELIEVE THAT THESE EFFORTS INSURE THE CARRYOVER OF GSA INNOVATIONS INTO 

th e  p r iv a t e  s ec to r .
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USE OF SOLAR ENERGY

SINCE SOLAR RADIATION IS INEXHAUSIBLE AND NON-POLLUTING, IT DEMANDS ATTENTION

AS AN ENERGY SOURCE.

TO A LARGE EXTENT, OVER THE YEARS SOLAR RADIATION HAS BEEN LOOKED UPON AS 

A PROBLEM IN THE BUILDING AND HOUSING INDUSTRY. ENGINEERS HAVE BEEN MUCH 

MORE CONCERNED WITH THE DEVELOPMENT OF WAYS OF KEEPING SOLAR RADIATION OUT 

OF BUILDINGS THAN IN HARNESSING THE AVAILABLE SOLAR ENERGY FOR THE BENEFIT 

OF MANKIND. FOR EXAMPLE, THEY HAVE REDUCED THE HEAT LOSS/HEAT GAIN THROUGH 

BUILDING EXTERIORS THROUGH THE USE OF IMPROVED INSULATION AND VARIOUS TYPES 

OF GLASS DESIGNED TO MINIMIZE ENERGY TRANSFER. THIS IS GOOD BUT THE POTEN­

TIAL POSITIVE ASPECTS OF SOLAR ENERGY SHOULD ALSO BE FULLY CONSIDERED.

THERE HAS BEEN ONLY TOKEN DEVELOPMENT AND USE OF SOLAR ENERGY IN THIS COUNTRY 

FOR MANY YEARS. FREQUENTLY, IT HAS BEEN CONSIDERED MORE OF A NOVELTY THAN 

A VALID USE OF AN IMPORTANT RESOURCE. WE, IN THE GENERAL SERVICES ADMINIS­

TRATION BELIEVE THE TIME IS RIPE FOR A MAJOR EXPANSION IN THE USE OF SOLAR 

ENERGY IN THIS COUNTRY TO HEAT AND COOL BUILDINGS. THE TECHNOLOGY AND HARDWARE 

IS BECOMING AVAILABLE WHICH WILL PERMIT MAKING LARGE SOLAR ENERGY 

INSTALLATIONS. HOWEVER, IT SHOULD BE EMPHASIZED THAT MUCH ADDITIONAL RESEARCH 

AND DEVELOPMENT IS NEEDED TO IMPROVE THE TECHNOLOGY AND BRING DOWN THE COSTS. 

IMPROVED HARDWARE WILL BRING ABOUT IMPROVED EFFICIENCY.

MOVING FORWARD WILL INVOLVE JUDICIOUS RISK TAKING ON EARLY INSTALLATIONS AND 

WILL ADD TO THE INITIAL COST OF THE STRUCTURE. IN THESE PIONEERING EFFORTS, 

COSTS ANALYSES MAY BE MISLEADING BECAUSE OF THE IMPOSSIBILITY OF ACCURATELY 

predicting the price of the conventional fuels, five, ten, or thirty years in
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THE FUTURE. REALISTIC COMPARISONS ARE FURTHER COMPLICATED BY THE FACT 

THAT MOST ECONOMIC ANALYSES DO NOT RECOGNIZE THE NEED FOR PRESERVING THE 

REMAINING SUPPLY OF CERTAIN VITAL FOSSIL FUELS, OR THE BALANCE OF PAYMENTS 

PROBLEMS AGGRAVATED BY THE IMPORTATION OF LARGE AMOUNTS OF OIL AND NATURAL GAS.

AS MAJOR SOLAR ENERGY INSTALLATIONS ARE MADE TO TRY OUT NEW HARDWARE AND 

TECHNIQUES, THERE WILL BE SOME SUCCESSES AND SOME PARTIAL FAILURES. BUT WE 

MUST REALIZE THAT ENGINEERS OFTEN LEARN AS MUCH FROM FAILURES - IN THE LONG 

RUN - AS FROM MODEST SUCCESSES. THE POTENTIAL BENEFIT TO THE COUNTRY 

THROUGH THE DEVELOPMENT OF SOLAR ENERGY JUSTIFIES MAJOR EFFORTS IN THAT 

DIRECTION NOW.

WE ARE COOPERATING WITH THE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

IN THEIR SOLAR HEATING AND COOLING DEMONSTRATION PROGRAMS. AS MENTIONED 

EARLIER, SUPPLEMENTARY SOLAR ENERGY SYSTEMS ARE BEING PROVIDED ON BOTH OF 

GSA’S DEMONSTRATION PROJECTS - THE NEW FEDERAL BUILDINGS IN MANCHESTER, NH 

AND SAGINAW, MI. BOTH SOLAR SYSTEMS ARE EXPECTED TO BE OPERABLE DURING 

THE COMING 1976-77 WINTER HEATING SYSTEM. THEY WILL PROVIDE A SUBSTANTIAL 

AMOUNT OF THE ENERGY REQUIRED TO HEAT, COOL AND PROVIDE HOT WATER IN THESE 

TWO BUILDINGS. THE TECHNOLOGY FOR USING SOLAR ENERGY TO PROVIDE BUILDING 

HEATING AND HOT WATER IS WELL ALONG IN ITS DEVELOPMENT. CONSIDERABLY MORE 

DEVELOPMENT IS NEEDED IN THE SOLAR COOLING AREA. BREAKTHROUGHS ARE BADLY 

NEEDED TO REDUCE THE COST OF SOLAR SYSTEMS.

GSA HAS A FEW OTHER SOLAR SYSTEMS PLANNED OR UNDER CONSIDERATION. IN FACT,

WE NOW CONSIDER THE FEASIBILITY OF INCLUDING A SOLAR ENERGY SYSTEM AS A PART 

OF THE INITIAL DESIGN OF EACH NEW FEDERAL BUILDING. WHEN DETERMINED FEASIBLE, 

WE HOPE TO INCLUDE A SOLAR SYSTEM AS PART OF THE PROJECT DESIGN. AT A
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MINIMUM, PROVISIONS WILL BE MAOE FOR THE EASY ADDITION OF A SOLAR SYSTEM

AT SOME FUTURE DATE.

THE FEASIBILITY OF RETROFITTING SOLAR ENERGY SYSTEMS TO SELECTED EXISTING

BUILDINGS IS ALSO UNDER CONSIDERATION IN GSA. STUDIES HAVE BEEN MADE OF

10 MAJOR BUILDINGS TO DATE AND OTHERS WILL BE CONSIDERED IN THE FUTURE.

SOLAR ENERGY SYSTEMS HAVE SO MUCH POTENTIAL THAT WE FAVOR THE INSTALLATION 

* OF A SIZABLE NUMBER OF INSTALLATIONS ON A CONTINUING BASIS TO SUPPORT THE

DEVELOPING SOLAR INDUSTRY EVEN THOUGH THE PAY OUT (AMORTIZATION) TIME FOR 

SUCH SYSTEMS MAY BE LONG. A MARKET IS NECESSARY TO STIMULATE THE INDUSTRY 

THEREBY ACCELERATING ADVANCEMENT IN THE STATE-OF-THE-ART AND, HOPEFULLY

A REDUCTION IN THE COST OF SOLAR SYSTEMS.



THIS CONCLUDES MY PREPARED STATEMENT. I AM PLEASED THAT THIS COMMITTEE 

IS CONCERNED ABOUT ENERGY CONSERVATION IN THE BUILDING INDUSTRY. WE FEEL 

THAT GSA HAS MADE SIGNIFICANT PROGRESS IN THE ENERGY CONSERVATION FIELD. 

FURTHERMORE, WE ARE COMMITTED TO CONTINUING THE DEVELOPMENT OF POLICIES 

AND PROGRAMS TO FURTHER THIS EFFORT. IF YOU OR MEMBERS OF THE COMMITTEE 

HAVE ANY QUESTIONS, I SHALL BE GLAD TO ANSWER THEM AT THIS TIME OR FURNISH 

THE DESIRED INFORMATION FOR THE RECORD.
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A p p e n d ix  _A

ENERGY CONSERVATION DEMONSTRATION PROJECT 
FEDERAL BUILDING, MANCHESTER, NEW HAMPSHIRE

SELECTION

The new Federa l O ff ic e  B u il d in g  be in g co n s tr u c te d  in  M anchest er,  New 
Ham ps hi re , was desig nate d  as th e  GSA En ergy C onserv a tion  D em onst ra tion B u il d in g  
on O ct obe r 3 , 1972 .

PURPOSE

The pu rpos e o f  t h is  p ro je c t  is  to :  (a ) d ra m a tize  th e  f ir m  com mitment o f 
PBS/GSA to  th e  co n se rv a ti o n  o f  en er gy  in  th e  d e s ig n , c o n s tr u c ti o n  and o p e ra ti o n  
o f  Fe de ra l b u il d in g s ;  (b ) p ro v id e  a la b o ra to ry  f o r  th e  in s ta l la t io n  o f bo th  
re cogn iz ed  and in n o v a ti v e  en erg y co n se rv a ti o n  te ch n iq u e s /e q u ip m e n t;  and 
(c )  in s p ir e  o th e rs  in  th e  b u il d in g  c o n s tr u c ti o n  in d u s tr y  to  pu rsue  en er gy  
co n s e rv a ti o n  as a g o a l.

GENERAL DESCRIPTION

The b u il d in g  w i l l  be 7 f lo o r s  in  h e ig h t and hav e a two  le v e l basem ent  p a rk in g  
gara ge.

Ap pro xim a te  Gro ss Area 17 6, 00 0 sq . f t .

App ro xi m ate  Ne t Area 13 1,00 0 sq. f t .

P r in c ip a l Occupants

V ete ra ns A d m in is tr a ti o n  
Dep ar tm en t o f Defense
Dep ar tm en t o f  Ho us ing and Urban De velop me nt 
Dep ar tm en t o f  th e  T re asu ry

(P lu s  7 a d d it io n a l m in o r occupants )

Appro xim ate  B u il d in g  P o p u la ti o n  418

S it e  S iz e 42 ,4 37  sq . f t .

Appr ox im at e C o n s tr u c ti o n  Cos t ( le s s  S o la r Syste m)  $8,7 29 ,3 73

Appro xi m ate  S o la r Sys tem A d d it io n  Cos t $ 431 ,760

♦  T o ta l $9 ,1 61,1 33

78 -5 04  0  -  76 -  18



DESIGN APPROACH

A professio na l services co nt ra ct  was awarded to  Nicholas Isaak and Andrew C.
Isa ak , Arch ite ct -Eng inee rs  (A/E) o f Manchester, New Hamoshire, fo r the design o f the pr oje ct  on November 7, 1972. In add it io n , the fi rm  of Du bin -M ind ell - Bloome Associa tes , was engaged on December 4,  1972, to  serve  as Energy 
Conservation Consultants  (ECC) fo r  th is  p ro je c t.  Fur th er,  the National  
Bureau of  Standards (NBS) was added to the design team to  perform de ta ile d computer stu die s and to pa rt ic io a te  in  the instrumen ta tio n and evalu at ion  
o f the bu ild in g. The ECC was res pons ible fo r  the  c o ll e c ti o n , ev alua tio n,  and se lect ion (w ith  GSA concurrence) o f energy conserv at ion  features  to be inc luded in the pro je ct.  The ECC’worked clo se ly  w ith  the A/E , NBS and GSA. 
SCHEDULE

Provide  Energy Conserva tion Inpu t fo r Concepts Mar. 1973 (A)Complete Working Drawings Ju l.  1974 (A)
Award Phase I (excavat ion  and fou ndation p ile s ) May 1974 (A)Complete Phase I _____________________________________ Feb. 1975 (A)Award Phase I I  (B ui ld ing Superst ruc tures except so la r

co llec to r and ce rta in  in te rface work) Feb. 1975 (A)
Complete Phase I I ___________________________________ ________Aug. 1976 (E)Award Phase I I I  A (Purcnase o f Energy Inst rumen tation and

Supervisory  Contro l System) _______ _________________________ Jun. 1974 (A)Complete Phase I I I  A (F ab ric at ion o n ly ) _______________________ Ju l.  1975 (A)S ta rt  Phase I I I  B (I n s ta ll a ti o n  o f the Energy
Ins trume ntat ion  & Sup erv isory Contro l Sy stem )________________ Feb. 1976 (A)Complete Phase I I I  B __________________________________________ Aug. 1976 (E)

Award Phase IV (Sola r c o lle c to r plus  in te rface equipment) Feb. 1976 (A)Complete Phase I V ______________________________________,______ Oct. 1976 (E)
EXPECTED ACCOMPLISHMENTS

The completed bu ild in g is  expected to  make a pos it iv e  contr ib u tion to it s  urban surroundings and pro vide a pleasant in te r io r  environment  fo r employees and v is it o rs .

The completed bu ild in g is  expected to operate  w ith  a t le ast 40 percent les s energy consumption than othe r comparable exi sting bu ild in gs. I t  w il l demonstrate 
Energy Conservat ion Features in  the fo llo w in g areas/sys tem s:

-Basic  A rc h itectu ra l Design - Con fig ur at ion,  O rien ta tion , Fen es tra tio n,  
In su la tio n (small s it e  li m it s  somewhat the  p o s s ib il it ie s  in con fig ura tio n and ori en ta tion )

-Mechanical-Space Co nd itio nin g 

-E le c tr ic a l and Lig htin g
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-Plumbing

Various systems w il l be in s ta lle d  on d if fe re n t fl oo rs  o f the  bu ild in g

EVALUATION

Plans fo r  the pro je ct  includ e the f u l l  f ie ld  evalua tio n o f the inno va tiv e 
features  a ft e r occupancy, based on b u il t - in  instrumen tatio n and occupant 
re act io ns.  Successful inno va tions  w il l be pu bl ic ized  to encourage use 
elsewhere.
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enT dec« W g.W W .W 0JECT

FEATURES & SYSTEMS DESIGNED FOR INCLUSION IN PROJECT

1. B u il d in g  c o n f ig u ra t io n ,  o r ie n ta t io n ,  fe n e s tra t io n  in c lu d in g  shad in g ; 
in s u la t io n ;  w a ll  ma ss, e t c . ,  w i l l  be c o n tro ll e d  to  redu ce  th e  en ergy  
re q u ir e d  to  opera te  th e  b u il d in g .

a.  Upper f lo o rs  o f  b u il d in g  w i l l  be as near sq ua re  as s i t e  w i l l  
re asonab ly  p e rm it  (135  fe e t  by 115 f e e t ) .

b . Lowest o f f ic e  f lo o r  w i l l  be ir rm e d ia te ly  ove r basem ent ga rage  le v e ls  
th us a vo id in g  ex po su re  o f  unders id e  o f  lo w e s t f lo o r  to  o u ts id e  
w ea th er  extrem es.

c . U-Va lue f o r  w a ll s  -  .06 (No rmal 0 .4  -  0 .2 )

d . U-Va lue f o r  r o o f  -  .0 6 .

e. U-Va lue fo r  f lo o r  d i r e c t l y  ove r basem ent ga rage  -  .0 6 .

f .  No window s in  Nor th  W a ll .

g.  Windows on E a s t,  West and South  W alls  li m i te d  to  an ar ea  in  th e 
10 -15 pe rc en t ra nge.

h. E x te r io r  w a ll  mass -  80 -100  lb s / s q . f t .  (n or mal  20 -3 0 lb s / s q . f t .  f o r  
c u r ta in  w a ll  c o n s tru c t io n ) .

i .  E x te r io r  w a ll  in c o rp o ra te s  shading  f o r  win dows -  de signe d to  
m in im iz e summer ra d ia n t en er gy  lo ad .

, j .  Windows; do uble  g la ze d , designe d to  m in im iz e  i n f i l t r a t i o n .
t

2 . Lo ca tion  o f  B u il d in g  Core Elemen ts .

a . Core elem en ts  ( s t a i r s ,  e le v a to rs , t o i l e t s ,  m ech an ical  room s,  e t c . )  
lo ca te d  a d ja ce n t to  Nor th  e x te r io r  w a ll  -  do n o t re q u ir e  c lo se  
environm enta l c o n t ro l.

3 . M e c h a n ic a l- E le c tr ic a l Sy ste ms.

a. D if fe r e n t  syste ms on va ri o u s  f lo o rs  to  p e rm it  d i r e c t  co mpa ris on  
o f  pe rfor man ce  and e f f ic ie n c y .  A ll  sy stem s in c lu d e d  ar e ex pec te d 
to  be ener gy  e f f i c i e n t .  We we re unab le  to  in c lu d e  a l l  syste ms  
consid ere d  en er gy  e f f i c ie n t  in  a s in g le  sm all dem onstra tion
p r o je c t .
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b. No reheat  a ir -c ond it io n in g  system inclu de d.

c.  Types of systems by fl o o rs .

Floors 1, 2, and 3.

Exte rio r zones served by un ita ry  closed  loop w a te r- to -a ir  heat 
pumps, w ith  va riab le  volume boxes in  branches from main 
d is tr ib u ti o n  supply du cts .

In te r io r  zones served by s im ila r packaged heat pumps, with  
var ia b le  volume con tr o l.

Economizer cycle  provided w ith  outdoor a ir  contro lle d by an 
entha lpy  co n tr o lle r which senses both tempera ture and hu mid ity .

A ll  va riab le  volume systems to  be o f the "by pass to  re tu rn " type 
so there is  fu l l  a ir  flo w across re fr ig e ra n t co il s  at  a ll  tim es.

Rejected heat from a ll  heat  pumps op erat ing on the  co ol ing mode during 
occupied per iods  piped to  la rg e insu la ted hot  wa ter  tank , which 
serves as the heat source fo r  heat pumps op erat ing on the  heatin g 
mode at  n ig h t,  e tc .,  when heating  is  requ ire d.

Floors  4,  5, 6,  and 7.

Va ria ble volume system on ro of to serve  in te r io r  zones o f a ll  
fo u r fl oo rs .

Floors  6 and 7, pro vided w ith  fo ur  pipe  pe rim eter  u n it s , but  
arranged to operate as e ith e r two-pip e or fo ur-p ip e system. 
Un its  draw a ir  from c e il in g  plenum to make use of 
h e a t- o f- li g h t fo r  heat ing  du ring occupied pe rio ds .

Floors  4 and 5 provided with  a separate a ir  hand ling  un its  
fo r  perim ete r zones,  arranged fo r  variab le  volume, with  
vaned In le t fan con tr o l.

d. Centra l c h il le rs  fo r  fl oo rs  4 th ru  7 normally dr iven  by a gas 
engine generator. Waste heat  from engine generator used to  
operate  an absorption c h il le r .  Condenser wa ter  from both 
c h il le rs  piped to  heat  sto rag e tank and to  co ol ing tow er.
Heat w il l be used to  maximum ex tent  po ss ib le ; oth erw ise  
condenser water w il l be coo led by tower.

e. Waste heat used fo r  space heating  at  n ig h t,  and fo r  domestic 
ho t wa ter .

f .  Gas engine generator disconnected from c h il le r  and used to  
provide emergency power fo r  bu ild in g du ring emergency blackout 
s it u a ti o n .
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g. C h il le rs  undersized in  re la ti o n  to  peak loa d.  Operated at  nigh t 
when e le c tr ic a l load li g h t  and pro duction of c h il le d  water
more e ff ic ie n t to  store up ch il le d  water in insu la ted tank fo r 
use nex t day during peak load pe riod.

h. Boi le rs  and pumps o f modular type to  pe rm it operat ion  of on ly 
req uired  number to  gain maximum e ff ic ie ncy .

4. So lar  Energy System.

a. Solar  co llec to r w il l be mounted on the bu ild in g ro of areas.

b. Weather s ta tion  inc luded fo r simultaneous co llec tio n  of loca l weather 
in fo rm at ion.

c.  U ti li z e s  same hot  wate r storage tan ks , e tc .,  already inc luded 
fo r waste heat.

d. Solar  energy system is  expected to  pro vide from 20 to 30 percent 
o f energy requ ire d fo r  hot water and he at ing/ co ol ing the 
bu ild in g.

5. Li ghtin g.

a. D if fe re n t systems on various  floo rs  to  perm it d ir e c t comparison
o f performance and e ff ic ie ncy . — .

b. One fl o o r w ith  un iform high  pressure sodium li g h ti n g ; one fl o o r may 
be provided w ith  task li g h ti n g  b u il t  in to  fu rn it u re ; one fl o o r with  
non-u nifo rm, flu ore sc ent  re lo ca ta ble, ta sk -o rien te d li g h ti n g . Remaining 
floo rs  w ith  uniform flu or es ce nt  li g h ti n g  of varying  types.

c.  One fl o o r provided w ith  la rg er windows fo r experiment w ith  na tural 
li g h t  fo r perimete r o f bu ild in g.

6. Operation of bu ild in g planned to  minimize  energy usage: Examples 
fo llo w : r

a. Minimize a ft e r hours maintenance and cu stod ia l opera tion s which would 
requ ire  energy usage fo r li g h ti n g  and fo r environmenta l co ndi tio ni ng .

b. A ll  v e n ti la ti o n  fans may be shut o f f  10 minutes o f every hour.

c.  Temperatures of corr id ors , rest rooms,  equipment and storage rooms 
w il l be allow ed to vary to  60 degrees F in  the w in te r and 85 
degrees F in  the  summer.

d. Temperature se t back (5 to 10 degrees) may be u ti li z e d  one hour 
before clos ing time in  the w in te r,  in  addi tio n to  oth er energy 
savings by no t main taining  com fort  co nd ition s a t ni gh t.
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e. During per iods when co ol ing is  re qui re d,  high er  temperatures than 
cu rren t standard design pra ct ice w i ll  be accepted.

f .  The bu ild in g  w il l be flu sh ed  ou t w ith  100 percen t cool n ig ht a ir  
(down to  65 degrees) when ap prop ria te  co nd ition s e x is t during the 
sumner season.

7. Evalu at ion  o f Bui ld ing Performance and Energy Usage.

a. The bu ild in q is  beinq fu ll y  instrumente d to  fa c il it a te  the  co llec tio n  
of data  and evalua tio n o f the energy requi rements of the bu ild in g 
as a whole and of the various  mechan ical , e le c tr ic a l and li q h ti n g  
systems in s ta lle d  on d if fe re n t floo rs  o f the bu ild in g . The Na tion al 
Bureau o f Standards,  w ith pa rt ic ip a tion  by GSA, w il l eva luate the 
performance of  the bu ild in g ar.d it s  subsystem fo r a three yea r 
period a ft e r in i t ia l  bu ild in g occupancy. Employee reac tio n to  the 
bu ild in g environmental systems w i ll  be inc luded in  the ev alua tio n.
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PROJECT -  SAGINAW, MICHIGAN 
FEDERAL OFFICE BUILDING

Pro sp ect us  Appro va l (R evi se d)

House: 9 -9 -6 5  5-2 -7 4

Senat e: 7 -1 2 -6 5  6- 20 -7 4

P ro je c t D e s c r ip ti o n

The p ro je c t p ro v id e s  f o r  a re in fo rc e d  co ncre te  s t ru c tu re .  The 
s l ig h t l y  de pr es se d s in g le  s to ry  b u il d in g  w i l l  be s it u a te d  in  a p a rk ­
l ik e  s e t t in g  w it h  an e c o lo g ic a l ro o f des ig ned  to  enhance th e  lo c a l 
env ironm ent.  A p p ro x im a te ly  60» o f  th e  ro o f w i l l  serv e  as a pa rk in g  
deck  which  w i l l  accom modate 70 o f th e  97 p ro je c t  p a rk in g  sp ac es , th e  
o th e r  a d d it io n a l 27 spaces  a re  on- gra de and in  th e  man eu ve rin g a re a.

Appro xim ate  Gross Area

P r in c ip a l Oc cupants
U. S. Posta l S e rv ic e
Dep ar tm en t o f  De fense
De pa rtm en t o f  T re asury
Dep ar tm en t o f  H e a lt h , Educa tio n & W elfa re

Appro xim ate  B u il d in g  P opu la tion

T o ta l S it e  S iz e

S it e  Costs

De sign  and Review Cos t (Funded FY 1967 )

Estim ate d Management & In sp e c ti o n  Cos t

E stim ate d C o n s tr u c ti o n  Cost

E stim ate d T o ta l P ro je c t Co st

59 ,0 00  sq. f t .

185

12 5,51 4 sq. f t  

$1 ,086,9 00  

$595 ,800  

$146 ,500  

$4,9 48 ,0 00 

$6,8 68 ,4 00

S it e  -  450 f t .  a lo ng Wa rren Av en ue , 596 f t .  a lo ng  Weadock Av enue, w it h  
a depth  o f  240 f t .  La pe er  Av en ue , betwe en Weadock and Warren  Avenues  
has been c lo s e d . The s i t e  co n ta in s  an are a and th e  p ro v is io n  o f 
a d d it io n a l gr ee n space a p p ro p r ia te  to  th e  pu rpos e o f  an environm enta l 
b u il d in g .



Design & Construction  Status
The o rig in a l design was completed by Smith,  Hinchman & Gry lls  Associa tes , 
o f D etro it  on March 20, 1974. Bids fo r  co ns tru ct ion o f the pro je ct  were 
received on October 22,  1974, and re jected  on November 20, 1974, 
because a ll  bids exceeded the  funds ava ila ble  w ith in  the author izat ion 
au th ori ty  es tabl ish ed  by the congress.

The Construction Management D iv is ion o f GSA Region 5 (CMD of  Region 5) 
loc ate d in  Chicago, I ll in o is ,  undertook comprehensive stu dies to 
determine changes which could be made to  the design to reduce co st , 
whi le  re ta in in g the envi ronmental  features  of  the p ro je ct.  Upon approval  
o f the recommended changes, the CMD of Region 5 was authorize d in 
February 1975 to  redesign the p ro je ct .

Schedule

Co ns truction  - Award Demolition Contra ct
Request Proposal from CM Firms 
Award CM Contract
Complete Demoli 11on Contra ct 
Award Co nstruction  Contra ct - 
Co nstruction  Completion ____

Landscaping & 
Site  Develop­
ment

Solar
C olle ct or

Complete Design Documents
Award Contract __________
Completion _____________

Design Sta rt  (Concepts) _____________
Complete Prooosal to  ERDA fo r  Funding
Complete Design Documents ___________
Award Contract
Complete Solar  Colle ct or Construction  
Complete Data Colle ct ion and An alysis  
Complete Pu bl icat ion o f Final Report _

4- 75 (A)
5- 75 (A)

"  5-75 (A) 
"7 -7 5  (A) 
"6 -7 5  (A) 
_ 7-76 (A)

10-75 (A)
21 -76 (A) 
_ 7-76 (E)

10- 75 (A)
"10-75 (A)

3-76 (A)
"  5-76 (A)
11- 76 (E)
11-77 (E)

“  6-78 (E)

Evaluation
The pro je ct  w il l inclu de  many inno va tive environmental  and energy 
conservation feat ur es . These inno va tive features  w il l be sub jected to  
a f u l l  f ie ld  evalua tion a ft e r the build ing is  occupied to  determine 
performance and occupant  re act io n. Successful inn ovations w il l be 
pu bl ic ized  to  encourage use elsewhere.
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ENVIRONMENTAL DEMONSTRATION PROJECT 

FEDERAL OFFICE BUILDING, SAGINAW, MICHIGAN

FEATURES/CONCEPTS DESIGNED FOR INCLUSION IN PROJECT

ENHANCE THE ENVIRONMENT

OUTDOOR

(a ) Des ign c re a te s  a pa rk  f o r  re s id e n ts  o f  are a w it h  p la n ti n g  
arou nd  th e  b u il d in g  and p la n ti n g  on a pp ro x im a te ly  o n e - th ir d  o f  th e  ro o f .  Ro of land sc ap ed  area  w i l l  be a cc e s s ib le  a t  a l l  
tim es from  th e  su rr o u n d in g  s id ew a lk s  -  n o t th ro ugh b u il d in g .

(b ) A l l  p a rk in g  is  hidden from  vie w fro m  su rr o u n d in g  s tr e e ts  and 
s id e w a lk s . (E x c e p ti o n : 14 spaces  fo r  s h o r t te rm  p a rk in g  
fo r  Post O f fi c e  pa tr ons and v is i t o r s . )  A d d it io n a l ro o f area 
can be land sc ap ed  i f  p a rk in g  can be redu ce d in  fu tu re .

(c )  Post O f fi c e  m an ue ve rin g a re a , lo a d in g  p la tf o rm  and tr u cks  
sc re en ed  from  view  to  p re ve n t image o f  an in d u s t r ia l  f a c i l i t y .

(d )  P ark in g  areas on p o r ti o n s  o f  th e ro o f des ig ned  fo r  p la y  area  
fo r  ne ighb or ho od  c h il d re n  a f te r  h ou rs . Arran ge men t w i l l  
in c lu d e  p ro v is io n  fo r  te th e r  b a ll  and people  mo vin g 
mon op oly.  P o rt io n s  o f  p a rk in g  cou ld  a ls o  be used fo r  p u b li c  p a rk in g  a f te r  hours .

INDOORS

(a ) E x c e ll e n t w o rk in g  env ironm ent.  La rge open spaces to  f a c i l i t a t e  
" o f f ic e  e x c e ll e n c e "  la y o u t.

(b ) F u ll  window  w a ll s  a t mos t lo c a ti o n s  to  p ro v id e  open v is ta  
to  o u ts id e  fo r  b u il d in g  occ upants .

USE OF RECYCLED MATERIALS

1. A l im i te d  number o f  re c la im ed  b r ic k  from  de m olis hed b u il d in g s  on th e  s i t e  w i l l  be used in  th e  c o n s tru c ti o n , w h e re  a p p r o p r ia t e .

2 . Aluminum used in  th e  b u il d in g  c o n s tru c ti o n  w i l l  be e it h e r  
re cyc le d  o r from  th e n a ti o n a l s to c k p il e .  In  e it h e r  case, 
th e  en ergy  need ed fo r  p ro d u c ti o n  w i l l  be le ss  th an fo r  
alu minu m re fi n e d  from  new o re .
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(2)

C. WATER REQUIREMENTS AND RECYCLING

1. Rainwater w il l be co lle cted  from around bu ild in g and poss ibly 
from ro of  parking areas ( i f  o il  and s a lt  is  found to  present 
no seriou s problem) fo r  use fo r lawn sp ri nk le r.

2. Flushing medium fo r to il e ts  and ur in als  w il l be pu ri fi ed  and 
recycled thus e lim in atin g the need fo r municipa l water fo r 
th is  purpose.

3. Requirements fo r municipa l water  w il l be minimal - fo r dr in ki ng  
and la v a to r ie s  o n ly .

4.  Sinqle- pipe , sin gle- tenipe rature  water w il l be supp lied to 
la v a to r ie s .

D. SOLAR ENERGY

1. A large  so la r co lle c to r is  inc lud ed . Solar energy system 
is  expected to  provide a ll  the domestic hot wate r required 
fo r  the bu ild in g and much o f the bu ild in g hea ting  and 
co olin g, thus saving normal fuel  sources wh ile  opera tinq 
p o llu ti on -f re e . '

E. ENERGY-EFFICIENT DESIGN

1. Low heat ga in/heat los s through w alls , some of which are 
pro tec ted  by earth  berms.

2. Dual glazed windows pro tecte d from the summer so la r load by 
large overhangs.

3. Low heat ga in/heat  loss through ro of,  on e- th ird  o f which w il l 
have ea rth  f i l l  and plantin g with  remaining tw o- th ird s o f 
heavy co ns tru ct ion.

4.  Low wattage li g h ti n g  systems.

5. Sin gle  stor y build in g re quir in g no elev at or s.
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GSA's MEGASTRUCTUfZ CONCEPT

A fe a s ib il it y  study o f a megastructure concept has re ce ntly  been completed 
fo r  the U.S. Public Bu ild ings  Service, General Serv ices  Ad min is tra tio n.  The 
concept provides a co nt ro lle d environment fo r Federal o ff ic e  space, pu bl ic 
se rvice  fa c il it ie s  and poss ibly commercial, c u lt u ra l,  edu cat ional and 
recrea tio na l a c ti v it ie s .

The environment cons ist s of a large volume, clear-span space surrounded by 
a raised earth  slope which is  landscaped to  preserve the na tura l environment. 
The space is  roofed by a "sky" fabr icated  from lig htw eig ht man-made mater ia ls . 
The ch ara ct erist ic s o f the ro of  system can be changed so th at i t  accepts so la r 
ra dia tio n in  win te r and re fl e c ts  so lar ra dia tion in summer to  avoid a heat 
bu ildup w ith in  the struct ure . The covering spans an area 400 fe et by 1000 
fe e t,  supported by in te rn al a ir  pressure s li g h t ly  higher than th at ou ts ide.
The pressure is  maintained by s ix  38" fans , on ly three o f which would operate continuously .

Ins ide  the st ru ctur e three le ve ls  of usable space are arranged in an info rma l 
but  e ff ic ie n t manner to accommodate a wide range o f uses. The area not  thus 
occupied is  landscaped much li k e  an urban park. The arrangement o f spaces is  
expandable and high ly  f le x ib le . Ten se rv ice  cores  at s tr a te g ic  loca tions  
provide  ve rt ic a l c ir c u la ti o n , to il e t  fa c il it ie s ,  mechanical and e le c tr ic a l 
system centers  and ex its  fo r emergency egress.

Se cu rity and sa fe ty  concerns are adequately covered by the concept, which 
req uires some s li g h t adjus tments in  the tr a d it io n a l approaches to those user needs.

Str uc ture fo r the "sky" cons ist s of one-way cables anchored in  the surrounding 
earth  berm. In the high ly  remote p o s s ib il it y  o f to ta l co llapse (complete 
defla tion  would take fo ur hours) the ro of  st ru cture  and fa b ri c  would be 
supported by spe cia l cables  strung  between the se rv ice  core towers.

Heating, ven ti la tion  and a ir -c ond it io n in g needs are served by two systems: 
one a per imeter system concerned wi th  the large a ir  mass 1n Megastructure, 
the oth er a series of loca l systems branch ing ou t o f the se rv ice  cores and 
serving the many varied work spaces.
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Much o f the e le c tr ic a l requirement is  eliminated  by the abundance 
o f na tur al li g h t  and the low th re e-s to ry  configura tion, as opposed 
to the many floors  of a conventional h ig h-r is e  o ff ic e  bu ild in g.

Energy conservat ion is  a major advantage o f Megastructure. A cu rre nt  
GSA design ob je ct ive is  an annual energy consumption budget o f 55,000 
btu per net square fo ot per year . This concept ca lculates  at  44,000 
with  the p o s s ib il it y  o f reach ing 33,000.

Comparative co ns tru ct ion cos t stu die s based on an in i t ia l  phase o f 
350,000 net square fe et  and a fi n a l phase o f 500,000 show the mega­
st ru ct ure  co st ing about the same as a conventional high  rise  o ff ic e  
build in g - actu ally  a percentage po in t or  two hig her ($22,257,000 
versus $21,475,000 in 1375 d o lla rs ).  However, the ad diti ona l 150,000 
net  square fe et fo r  Megastructure would co st  $3,295,000 compared to  
$13,829,000 fo r the conventional st ru ct ure . A 30 year li fe -c y c le  cost 
an alys is cre dits Megastructure with  a $16,500,000 saving; i f  commercial- 
type investment cre d its were also computed, th at saving would exceed 
$36,000,000.  Economic be ne fits are many, based on ra pid , weather-  
sheltere d co ns tru ct ion,  low opera ting and maintenance co sts,  incremental  
expansion and in te rn al expansion.

Because o f It s  inh eren t size  and s it in g  cha ra c te ri s tics , loca tio ns  fo r 
Megastructure  open new p o s s ib il it ie s  in urban and reg ion al plannin g.

GSA is  in te rested  in the development o f th is  concept which can provide 
a warm and recept ive  environment fo r v is it o rs ,  workers and the pu bl ic  
a t la rge wh ile  e ffecting economies in  co nst ru ct ion, maintenance and 
operat ion .
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[A sho rt recess was  taken.!
Mr . Ryan. We will con tinue now with the En er gy  Research and  Development Ad minist ra tio n,  w ith Mr. Ge rald S. L eig hto n, Ass ista nt Di rec tor  for  Com munitie s and  Bu ild ing s En ergy  Systems.
Mr. Leighton,  you have, I presume, he ard the  test imony of the  previous witness an d the comm ents and  que stions rais ed,  an d are awa re of the  gene ral direct ion  of the  com mit tee’s concern.
W ith  th at , we are  rea dy to hear your tes timony .

STATEMENT OF GERALD S. LEIGHTON . ASSISTA NT DIRECTOR FOR
COMMUNITIES AND BUIL DINGS ENE RGY SYSTEMS, DIVISION OF
BUIL DING S AND COMMUNITY SYSTEMS, ENERG Y RESEARCH AND
DEVELOPMENT AD MINIS TRATION ; ACCOMPANIED BY DR. MEL ­
VIN H. CHIOGIOJI,  ASSIS TANT DIRECTOR FOR SYSTEMS ANA LY­
SIS AND TECHNOLOGY TRA NSF ER

Mr. Leighton. Mr. Ch airma n, I want to  exp ress  my app rec iat ion  for being here  tod ay and  to discuss with you ou r research  pro gra m in en ergy  conserva tion  f or  buildings.
I  have provided a det aile d stat ement  fo r the  reco rd and  would like  to summar ize mv sta tem ent briefly. Before I  do th at , T would like  to int roduce  Dr. Ch iog ioji , who is the As sis tan t Di rec tor  fo r Systems An aly sis  and Tec hnology  Trans fe r in ou r Division.
Th e revised na tional pla n for  ene rgy rese arch, deve lopm ent,  and  dem onstra tion, ER DA  71-1. was sub mitted  to the Congres s on A pril 15 of  th is year. It  as sign s the  highest  nat ion al pr io ri ty  to  the development of  conservation techn olog ies alon g w ith ce rta in  key sup ply  options.Befo re ge tting  to the  core of tod ay' s he ar in g;  th at  is, R. & I), con­cerned  with  design and con stru ctio n of bu ild ing s only , I  would like  to take a mom ent to touch on the  overall con servat ion  pro gra m in ER DA .
In  conservation, we have  three divisions mak ing up the  s up po rting  tech nolo gy are a of  research  and develop men t and  three  end-use divisions.
The Divi sion  of En erg y Sto rag e focuses  its  effo rts on prov idi ng  technolo gica l research  and  sup port in the  areas of  bat ter ies , chemi­cal stor age  systems, and  the rmal and  mechanical sto rage systems.The Divi sion  of Con servat ion  Rese arch  and Techno logy  is respon ­sible  for the  developmen t and commercial izat ion of  fuel cells : and  fo r un de rta king  research  and  deve lopment in the are a of  heat  cycle tec h­nolo gy, combustion technolo gy, and hea t t rans fer.
The  Divi sion  of El ec tri c En ergy  Sys tem s focuses its efforts on the  elec tric  ut ili ty  indu str y with  research  being  under tak en in con­nect ion with  imp roved tran smission  efficiencv and rel iab ilit y.In  the end use area,  we ha ve the  Divis ion of  Ind us tr ia l En ergy  C on­servat ion  whose prog ram  is focused on im prov ing  the efficiency of industr ial  and ag ric ul tu ra l processes.
In  the  tran sp or ta tio n area, th at  Div ision is charg ed with im pro v­ing  the efficiency of  hig hw ay as well as nonhigh way tra ns po rta tio n systems.
In  the Div ision of  Bu ild ing s and Comm unity Systems, we a re con ­cerned with the  researc h, deve lopment, and demo nst rat ion  act ivi ties
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which will  fos ter  acce ptan ce of  ene rgy sav ings techno logy and pro­
mote  more effective  ene rgy  use in bui ldin gs,  com munity  systems, and 
consumer produc ts.

The bu ild ing s and  com munity  system s sector of  socie ty tod ay  con­
sumes  the  equ iva len t of about 12.5 mil lion  ba rre ls of  oil pe r day .

Mr.  Ryan . W ha t percen tage of  the  tot al con sum ptio n is th at?
Mr.  L eighton . Th at  is about one-t hir d of  th e n at iona l consumption. 

Tha t is wha t goes into  bui ldin gs.
Mr. Ryan . T ha t is a more  digestible  figure fo r the lay  person.
Mr.  Leighton . We are  in a prog ram  th at  is dir ected  at  several 

th rusts , inc lud ing  the  ea rly  demo nst rat ion  of ha rdware and ge tting  
some tec hnology  in  place.

In  ad dit ion  to th at , we are  tryi ng  to establ ish  a good base upon 
whi ch we can  make decis ions and ge t a good un de rst an din g.  I thi nk  
at  least one of  these  activ itie s is rig ht  in line wi th your  inte rest s.

We  e stablis hed  las t year,  a prog ram  to det erm ine  wh at the  ene rgy  
in pu t is in a bu ild ing  fro m begimTing to end—wha t it tak es to mine 
ma ter ial s, to ma nufac tur e ma ter ial s, to tran sp or t ma ter ial s, and to 
pu t t he  m ate ria ls into  the build ing . Then we can det erm ine  how much 
ene rgy  it takes to ope rate the  bui lding.

We  are  also try in g to addre ss the  oth er question at  the tai l-end 
of  every thing . Wh en somebody decides the  bu ild ing is going  to be 
to rn  down in 40 yea rs, wh at is going  to be the energ y and environ­
menta l impact of  ge tti ng  rid  of th at  bui lding?

The first  r esu lts  ar e s ta rt in g to come in . The com plete repo rt will be 
ava ilab le at  the end of  th is yea r. An d based  on th at  infor ma tio n, we 
will be able to get  more deeply into ene rgy  sta nd ards  for bui ldin gs.

Mr. Whit ley  from  GS A spoke about thei r 55,000 B tu ’s pe r squa re 
foot . Tha t is an op erat ing budget for the  build ing . We  are  hopin g 
to take th at  the  next step and say : “O K,  here  is an energ y tar ge t. 
Bu t when  you use th at  ene rgy  ta rg et , rememb er wh at it took to get 
those ma ter ial s into the  b ui ldi ng .” We th ink th at  is a very  im po rta nt  
step in the  process. An d th at work is almost complete d.

We  a wa rde d a c on tra ct to AIA  Research Co rporati on  last  ye ar  and 
asked them to docu men t the  en tire dec isio nmaking process in the  
bu ild ing s industry. We as ke d: Who makes decis ions when ? Wh ere  
are the sof t points we can probe and  push  on to get  ene rgy  con serv a­
tion b uil t i n ? W ho a re the key acto rs, and  at  wha t point  in the  p rocess ?

Tha t rep or t has  been completed in dr af t. It  is now in pr in t and  t he 
complete rep or t and an executive sum mary will be ava ilab le very  
short ly.

We have  seve ral oth er ac tiv ities  th at  we can ge t ou t and  kin d of 
kick  the  ha rw are and  see what is going on. One is the  annual cycle 
energ y systems pro gra m.  W e feel it has  a lot of po ten tia l not  o nly for 
sav ing  ene rgy , bu t for he lpi ng  the ut ili ty  indu str y reduce its  peak 
demands.

Th e ACES  system  can signif icantly reduce ene rgy  inpu t req uir e­
ments  to a lot of  buildin gs in the  cou ntry. The  ACES  system hea ts a 
bu ild ing by ex tra cti ng  ene rgy  from water  with a heat pum p.

While i t is ex tra cti ng  the  en ergy, the  w ate r is being  cooled and  even­
tu al ly  form s ice. So in the  sum mer , inst ead  of  using  new pr im ary en­
ergy- to  run a compressor, you melt the  ice and cool the  build ing .

I th ink the  comm erciali zation is o ut st ripp in g o ur  research  pro gra m.  
We  have  done a lot  o f wor k at  Oak  Rid ge Na tional La bo ratory . And
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th is  week we are cu tting  the  ribbon on ou r demo nst rat ion  house at  the U niv ers ity  of Tennessee.
A builder in Richmond , Va., heard  abo ut the  concept  and bu ilt  a house with th e A CES  in it .
For  $5,000, I th ink,  we are  helpin g to instr um en t and eva luate the  house , but he bui lt the  house and he is going  to ma rket it.
The Ve terans’ Ad mi nis tra tio n got very intere sted in AC ES. They took bids on a nu rsi ng  home in Wilm ing ton , Del.—a GO bed nu rsing  home—both wi th and  witho ut the  ACES  system . The bid  came in wi thi n thei r budget for th e AC ES , and  they  are  b ui ldi ng  th at  nu rsing  home with  the annual cycle e nergy system in it.
So we have a base  researc h p rog ram  go ing  on. but the  com mercia liza ­tio n is very s tron g.
Mr. Ryan. May T hold you rig ht  ther e while I go over to the  floor?Mr. Leighton. Yes.
Mr. Ryan. We will recess for  a few minutes .
[A short  recess was tak en.]
Mr. Ryan. You may continue, M r. Leighton.
Mr. Leighton. The ACES  system is mov ing quite  well. Com mer­cia lization is happening , and that is what we like to see in our  pro grams.
One of our majo r objectives—and th is isn 't in my test imo ny— is to see how fas t we can work ourselves out of  a job on any  one of the  pro jects. How fas t can we get out of  i t and  let the  pr iva te sector take it and  ru n w ith  it  and make a profi t.
There  are severa l oth er act ivi ties we have tak en on in thi s first  y ear of  the pro gram.
Mr. Ryan. May I bre ak in for a moment since you a re abou t to leave th at  point ?
In  ta lk ing abou t the  ACES  pro gra m,  where you essent ially  sh ift  back and  fo rth , how sign ificant  do you th in k th at  is?
We have heard  one witness, who is about to be fun ded  by your agency, I believe, tes tify abou t solar ene rgy  and  a means by which we can impla nt a $200 m anufa ctu red  device on the roo f o f th e average , single -fami ly res ide ntial home and cut them  loos° from the  powerline.
Is  thi s th at  kin d o f th ing?  I s it wide ly a ppl icable ?
Mr. Leighton. The ACES  is qui te applicab le aro und the  cou ntry.
It  be tte r fits in th at  p ar t of  the cou ntry where the he ati ng  req uir e­

me nt is about the  same as the  cool ing requirement  because the n you just cut y our ene rgy  requirement  in h alf .
I t tu rns out th at  a wide belt of the  coun try  fits thi s—New York,  alm ost  up to Boston, Wash ing ton , Knoxvil le,  Atla nta,  and th roug h the M idwest—a nd you have t hat  type of  condition.
Mr. Ryan . D o you a lready have a m ap that  p lot s those areas?
Mr.  Leighton. Th at  is one of the  major  acti viti es. One  of  the  ac tiv itie s th at  is sti ll goi ng on at Oak  Rid ge in the  research  ac tiv ity  

is to pu t ou t a handbook th at  we can tu rn  over to the  arc hit ec ts and 
enginee rs. And  it will say:  “Where are  you? I f  you are the re,  you need  th is size tank , th is size heat  pump;  th is is wh at it ought to cost 
and thi s is wha t the  pay back is. So go tell your  cl ient th at  it is e ith er  a good  deal or th at  he is  out o f his  min d.”

Th at  handbook is one of  the m ajo r outpu ts of the research  p rog ram .
We have  a p rogram  go ing  with the Mission V iejo  Co. and a south ern
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Califo rnia gas company on what is termed the “minimum energy de­
velopment.” The tip of the iceberg is two demonstration houses. But 
in reality, the  biggest part of the program is the design technique—the 
new tools for design.

Up until now, fo r homes in particular, when energy was cheap, no­
body really worried about designing the equipment. You made sure 
tha t the furnace or the air-conditioner  that went in would, under 
any situation, always meet the requirements.

As it turns out, you really do not need that. Buildings have a the r­
mal lag and you don’t have to size it tha t way. We are starting to 
approach the problem from the point of view of what the real energy 
requirements are. Do you have to have confidence tha t when you have 
the hundred years storm tha t the house is st ill going to be absolutely 
at 68 degrees instead of dropping to 67 degrees ?

Tha t is a little ridiculous. We can live a couple of hours o r a couple 
of days at 67.

Mr. Ryan. The British do it regularly. They wear sweaters.
Mr. Leighton. They wear sweaters; or, if  i t gets  too hot they open 

the windows. And people can live tha t way. I do not th ink it is neces­
sary to always be guaranteed  that  conditions are going to be tha t 
precise. There is a little give and take on this.

I know we are running short  of time, but I would like to go through 
a couple of highlights.

Not only are we working in the United States, but we are try ing to 
leverage our money wherever we can get the best payback. We are 
working through  internat ional groups, such as the International 
Energy Agency and the North Atlantic Treaty Organization and the 
Center for Buildings in Rotterdam.

One program which we embarked on, which I t hink  is interesting, is 
this. The Federal Republic of Germany is energy short,  as well as we 
are. They are looking at a major program centered on large hea t pump 
systems. One heat pump system is servicing three high-rise buildings 
of about 400 dwelling units. It extracts the energy from a nearby 
river.

The project is truly a research project. They have a standby oil-fired 
system. So you can t urn  the heat pump system off and fire the oil 
system to see if there is real ly a difference in the energy consumption.

The buildings have different levels of insula tion; there are different 
typer of end delivery systems. Some of the apartments have radiant 
heat; some have the under-the-window fan coil units ; some have 
radiators .

The other facility is a sports complex—an ice skating  rink/swim- 
ming pool complex. And again, the  heat pump is used. Basically, it  is 
a large ACES system which is instant. They make the ice using the 
heat pump. And instead of throwing the heat away, they heat the 
building and the swimming pool. They move the energy around tha t 
way.

The German Government put in about $5 million to date in that 
project. We bought into the project. We are gett ing all of the data and 
are involved in the research program for an investment of $240,000. 
So I think we have a pretty good bargain in that  research activity. 
And tha t was one of the first major things for conservation in the 
International Energy Agency activity.
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There are a lot of agencies that have responsibilities in achieving eneigj conservation in buildings—HUD, GSA, Department of Com­merce. And we have a ra il of interagency agreements to  make sure tha t our program gets directed to meeting their needs and that  they become an implementor of the technology th at we are putting out. It is a two-way street.
And we have interagency coordinating groups that work quite ef­fectively to try and eliminate unwarranted duplication.
Earl ier in your questions. Mr. ('hairm an, you indicated an interest in the dual use of areas and buildings. We have an agreement with HUD, with HI T)  transfer ring  money, to help us in a program of getting  back and looking at the basic idea or basic premise of com­munity design. Ifow do you really design communities? What are the purposes? What kinds of facilities should be located together—■ residential, commercial, office space? What are the transportation  requirements?
M hat should we do so that  we can sta rt living in a civilized mode instead of Operation Big Switch. In Operation Big Switch, you put the factories in the suburbs and put the blue-collar workers in the city. And they drive out in the morning.
You put the white-collar workers in the suburbs and you put the offices downtown. And they drive in in the morning.
We have traffic jams in both directions and nobody is getting  anywhere.
But we are going a little bit furth er than  community design with current technology. We are taking a preliminary look at some long- range efforts. There is one thing that strikes us in many cases. It is something that  we all do; and we have watched people do it for years. And it seems a little  bit ridiculous.
For this illustra tion, let’s look at New York. People live in West­chester and Long Island and in different places. Some take the train , and others get into their  cars and fight thei r ways into town. They pay the tolls; they pay $7 a day to park; they go to the offices and spend 3 days a week on the telephone.
Why did they come to the office? They could have stayed out in the suburbs and used telecommunications. They could have saved the energy; they could have not gotten the ulcer from fighting the traffic up and back; and, they could have saved money.
We are star ting  to take a very hard look at the possibility of, in some areas, the substitution of telecommunications for transportation.What does that mean in community design ? Can you run businesses from the suburbs—without everybody having to be at the central core office? Can you use the telecommunications to bring  the benefits of the city—the entertainment and the education—back out to the suburbs? Can you make it desirable for people to still live there, but have the benefits of close-in living ?
Mr. Ryan. That would significantly cut down the transportation.
Mr. Leighton. Yes. And the substitution of communications is cheap energy wise.
Mr. Ryan. We built the transportation system in this country around the assumption that energy was cheap and that energy was totally available. Now we know that energy is not cheap and we know tha t energy is not totally available.
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An d now we have  to begin to climb back  down at  a slow er p&ce 
so th at  we do not do too much  dam age  in the  societal sense.

Mr.  Leighton . There  is som eth ing  of int ere st whi ch we try  to do 
in every pro gra m.  An d I guess  it is most  im po rta nt  to look at  th is 
in tele com munica tion s or in the  com munity  systems pro gra m.

We have out lined for ourse lves a manag ement  tool which we call 
a prog ram ap prov al  d ocum ent. Ev ery  fiscal y ear , we rea lly  r estate  the  
prog ram s fo r the  are a—the typ es of  contr act s we are going  to le t; 
what o ur  goals  are.

An d we tak e th at  up to the  Ad minist ra tor. I t is a sign ed contr act 
between ou r office an d the Ad minist ra tor . An d th at  is  th e prog ram  f or  
the  yea r.

We l ay out a series  o f steps for  every rese arch ac tiv ity , inc lud ing  a 
step  th at  we call technolog y assessment.

An d th at  is exactly  the  po int  you are  ma kin g—be ca re fu l; hu rry 
slowly. We may do very  good thi ngs, bu t le t’s m ake sure  we are  not 
ge tti ng  into prob lem areas . We have to be caref ul in telecom munica ­
tions no t to build in a pro blem th at  will  sur fac e 10 yea rs fro m now.

So we tr y  to  tak e a  look at where t he techno logy fai ls. We know how 
it is go ing  to suc ceed; th at  is why  we are  doi ng it. But  wh at are  the  
pi tfal ls  ? How does it  fa il ?

An d th at  tech nology  assessment step is bu ilt  into every elem ent of 
ou r p rogra m.  I t  is  r ig ht  up fron t in the  p rogram  ap prov al  d oc um en t; 
it is keyed  in everyw here .

At th is po int , Mr. Ch air ma n, I would get  away fro m my sta tem ent 
and  see if  I can answer any questions you may  have .

Mr. Ryan . F ir st  of all,  wh at is the  cu rre nt  budget of ER DA?
Mr. Leighton . I  th ink the cu rre nt  budget is in the neig hbo rhood 

of $6 bill ion.
Mr. Ryan. That  is a lot  of cookies.
Mr. Leighton. W e have to tak e $3 bill ion  ou t fo r the mili tary .
Mr. Ryan . I  am not  going  to tak e $3 bill ion out fo r the mili tary . 

Tha t imp lies  the  acquiescence of  ER DA in th at  if  the mili ta ry  says 
the y w ant  i t, E RDA will say “ OK .” A nd  E RDA d oesn’t fight  ab out i t.

I wa nt to know how th at  b udget  a nd  those budget pr io rit ies are  p ut 
tog eth er.

I f  ERDA is mili tar y,  wh at in the name of  God are  we doing  in 
giv ing  t hem  $3 bill ion  of no nm ili tar y funds? Th is is not par t of the  
mili ta ry  bud get . This  is par t o f the  civ ilia n bu dge t.

Why  is the  mili tary  messing  aro und in an essent iall y no nm ili tary  
kin d of  ac tiv ity —even if  there  are  mili ta ry  spinoffs? W ha t is done 
with th ei r $3 bill ion  ?

Mr. Chio gio ji. I  can pa rt ia lly answer  t ha t, al thou gh  no t ful ly.
Mr. Ryan . Please do.
Mr. Chio gio ji. Basically, th at  pr im ar ily  relate s to special weapons 

research . I  am not fu lly  cog nizant  of  exac tly wha t is going  on. But  I  am 
sure  we ca n get the  inf orma tio n fo r you and submit  it  fo r the  reco rd.

Mr. Ryan. We would like  to  have  you sub mit  it fo r the  reco rd. An d 
I would like to  ve rba lly  te ll you here  tha t I int end to la te r ask you for  
more  specific answers. And br ing in whomever you need fro m the  
mili ta ry  to he lp back i t up.

I f  we are taki ng  energy  rese arch money  and spendin g hal f of  it for 
mili ta ry  purposes , I wan t to know what those  mili ta ry  purposes are 
and how the y relate  to the  avera ge g uy 's at tempt  to exi st unde r these
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new rules where he  doesn 't ha ve enough g as a nd  enough  oil and  enough heat to  be comfortable.
You have  said th at  these fun ds rel ate  to spec ial weapons research .Mr. Chio gio ji. Yes ; and weapons production also.Mr. Ryan. And  weapons pro ductio n 'i
Mr. Chio gio ji. Yes, sir . It  was pa rt  o f the  old AE C structure .Mr. Ryan. Oh, ERI)A  assum ed some au thor iti es  o f the  old Ato mic  En ergy  Commission.
Mr. Leighton. Th at  is the  core  o f the  E RDA o rgan iza tio n;  yes, s ir.Mr. Ryan. So th at  is what you call  “r eorgan iza tio n.” We will  get  into th at  later.
So ha lf of the  budget is for mili ta ry  and fo r, I  suppose, nuclear research  ?
Mr. Chio gio ji. Tha t is pr im ar ily  where it is ; yes, sir.Mr. L eighton. A good p ar t o f the money  is in fossil  energy  resea rch,  the  sola r heating  and coo ling  research , geo the rmal research , and the  advance d research  a ctivity such as contro lled the rmonucl ear  ac tivit ies.  And th en we get  down to conservation.
Mr. Ryan. I  am ce rta in  th at  if it invo lves  th at  kin d of  t hing , the n the  policy as to  how much goes in th at  d ire ction  is l arg ely  determ ined here  in th e Congress. I could pro bab ly give  you the  names of the  ones with the  big sti cks and t he  swords  an d the  l ight ning  bolts and  who a re thr ow ing  it al l in t hat  dire ctio n.
Th at  was the las t genera tion o f the C ongress. They are disapp earin g very  rap idly. Th ere  is a new one com ing up. An d I say th at  fo r the  record. And if anybod y rea ds thi s and  wants  to  know som eth ing  ab out  th at , th at  is where we are , based upo n the  new underst andin gs  and  difficulties we have.
Ha ving  settl ed th at  h al f of the  b udg et, how do you determ ine  how the  oth er h al f is spent  ? H ow is th at  done ?
Mr. Leighton. The  process in the  agency—an d I  do not th ink it is much  dif ferent  th an  othe r agencies—goes back  to an in itial  ta rg et  figure f or  the fiscal y ear w hich is pro vid ed f rom  the  Office of  M ana ge­ment an d B udget and th e Pres ide nt.
W ith in  the agency, a de termination is mad e on  how we wa nt to  push the var iou s fro nts—the  conservation and the  supply opt ions th at  should move tog eth er.  The assis tan t ad min ist ra to rs in the  var iou s are as pu t tog eth er wh at the y th ink should  be in the  pro gra m.  An d normally, i t is a good w ish- list which is on t he  fa t side .
Mr. Ryan . O bvio usly  it is a conti nu ing  dia log  between the  agency experts  and  the  pol icymakers in the  W hit e House, and . I suppose in the  C ongress  too, who hav e enough pus h to be able to gr ind th ei r own axe a l itt le  more and  somebody e lse's a lit tle  less. Tha t is jus t the  way  those  th ing s work.
I guess wh at T am tryi ng  t o get  at is that  it seems th at  the  budget which you pre sen tly  hav e reflects pre jud ice s of  the  pas t, but does not mirr or  the  presen t or the future . The best  example is that  of atom ic energy. Th at , in the  pre sen t sta te of  the  ar t, is a limited , tran si to ry  kin d of  energy source. And we need to get som eth ing  which is much more  basic and which we know will  be c leaner  and  will las t lon ger — whether wind  or  s ola r, or both , or wha tever. Atom ic ene rgy wil l not  be aro und 100 years  fro m now, or p rob ably even 50 yea rs f rom  now.
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I  am ask ing  thes e questions because pr im ar ily  I th in k th at  th is 
commit tee n eeds  to id en tify the are as  which a re not being g iven enough 
att en tio n.

Mr. L eighton. One of the  th ings  the agen cy is t ry in g to  do is to de­
velop a pro ced ure  t hat  would pu t some business judg me nt  on the  de­
cis ion makin g process . We, as the  new boys on the  block  in con serva­
tion, were gi ven  this t ask  last  yea r.

Dr. Chiog ioj i d id most of  the  work in  developing a ser ies of  thresh old  
cr ite ria steps to look at  our own pro gra m.  Wh en given a serie s of 
proje cts  fro m our pro jec t manag ers , we ask ed:  Why  underta ke  the  
prog ram ? Does it save energy ? Does it save coal ? Does it  save n atur al  
gas  ? W e ha d to  sta rt  makin g the se choices.

An d it  went  all  th e w ay t hrou gh  to  s ay in g: W hy  sh ould th e Fe de ral 
Gover nm ent  be i nvolved  at all  ? Is  t he  p riv at e sector doing  it  ? I f  the  
ans wer is “yes,” can the  Government  accelerate the  tim e to  br ing the 
techno logy into the mark etp lac e ?

I f  th at  answer is “yes” how much oil do we save  by do ing  th at ? 
W ha t is th e retur n on the  investme nt ?

And  on that basis,  we hav e screened out  p roj ects whi ch seemed very  
good. Bu t when we rea lly  pu t the ha rd  num bers  to them, we fou nd 
th at  some did not  have a payout.  An d indu str y wou ld no t imp lem ent  
the p rogra m.

Th e agency is now tryi ng  to tak e th at , as well as othe r techniqu es, 
and to  t ry  t o ap ply it  ac ross the  board. They are  t ry in g to ap ply it in 
an in terp rogr am  way  between t he s upply  and  the cons ervatio n options.

So ins tea d of  ju st the in tu iti ve  o r t he  i nh ere nt  p rejudices, the re is a 
good, ra tio na l busine ss ju dg me nt  th at  is the  sta rt in g poin t.

Th ere wil l be certa in th ings  th at  are  done  ind ependent of  business 
jud gm ent. We include  pro jec ts which show no payout tod ay.  Bu t we 
look at  it and say, “10 years  fro m now we are  going  to need some of 
th at  technology . So we had  be tte r spend  a lit tle  bit  in that  are a.”

I t  is happen ing , bu t no t ov ern igh t.
Mr.  R yan . Business ju dgme nt is g reat—up  to  a po int . But  there is a 

po in t beyond which it  becomes slavish worsh ip of a nonex istent  kin d 
of theo ry.

I f  business judgme nt is w ha t has  b rought us th is fa r—o r anywhere  
ne ar  it—then  I  worry  abo ut business jud gm ent. Bus ines s jud gm ent 
can  decid e w het her  to  open the  s tore tom orrow, o r wh at lines of  p ro d­
uct s to sell, based upo n consum er resi stance  or  acc ept anc e; bu t, past 
a ce rta in  po int , it  fal ls off r ap id ly  in effectiveness.

How much  money is being spe nt by your  agen cy in wh at I would 
call  “social r esea rch ?”

I  hate  the use of  the w ord  “soc ial” because  of th e goo fy con notatio ns 
it car ries . But  the  fac t is th at  what peop le do, wh at the y are  wi llin g 
to acce pt, how fa r they are  w ill ing  to  go, and  what the y want becomes 
te rr ib ly  im po rta nt  when you are ta lk ing about chan gin g society ’s 
ha bit s and  customs. And th at  is exa ctly  wh at we are  ta lk in g abou t.

Mr.  Leighton . T he do lla rs being spen t in th at  are a are  not large 
at all.  They are  minuscule . Bu t we have  an area, whi ch we ca ll “Con­
sum er M otivat ion  and B ehavior .”

We sta rte d imm ediate ly a prog ram of try in g to see what peop le 
respon d to. Wha t makes th ings  happen? I f  we have new tech nology , 
why  wil l they  buy  it  ?
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Or, are we going to get into the situation of regulating the use of technology'? And the minute you lift  the regulations, are they going to say, “Business as usual ?”
M e have to know what makes people do things. But the money is not large.
When we sta rted the overall conservation program in 1976, we had essentially one project at Twin Rivers, N.J., investigating what psychologists called “the mechanism of feedback.”
In other words, what do people respond to? If  they get informa­tion every day, will they s tart  changing their way of doing business? And that was a $100,000 effort at Princeton.
In 1977, we are planning to spend about $400,000 for a program which is being formulated now. We will be working with a lot of other agencies. We will be working with 1IUD on low-income hous­ing and t ry to see what the motivations are in th at area—particular ly in areas where people do not pay for utilities.
We have other work that  will be going on, a continuation of the work at Princeton University , in the middle-income areas. What will make people buy the technology and use it? What really motivates them '? Do they really believe there is a problem ?
But this area is star ting  to move very slowly. And I would not argue that more effort in that area would hurt.
Mr. Ryan. Does anybody talk about things such as this  ? Let's sup­pose that we find the most energy efficient, both in manufacture and use, kinds of building materials. And le t’s suppose that these are brick and mortar. We then provide some kind of premium or incentive for  building with brick and mortar. And the Federal  Government says that  we are going to build with brick and morta r from now on and use a minimum of other kinds of materials.
But suppose tha t years later we find out tha t, like the Pruit t Aggo Development in St. Louis, nobody wants to live in it. And they will be damned if they will, even if you order them into it. Or even if you give them some kind of premium for just  staying there, they still will not go. They would rathe r have substandard dwellings—shacks—to live in than the kinds of buildings that are built for them.
That mistake could have been avoided by a little bit of digging into peoples' heads to determine what they l ike.
Let me apply a parallel. I am convinced that we will not begin to resolve the problem of housing, which represents one-third of the cost of energy in this country today, until we resolve the idea about living and working in the same place.
Theoretically, that is where the human being began. He fished and hunted in the same area where he lived—or reasonably close. If  he couldn't he moved his house or his dwelling to where the. fishing or hunting was good. That is called nomadic living. That  is from the sixth grade and I  still remember it.
Now, we began changing  our habit patterns to fit what was a more convenient way to do it. But it seems to me that if we are going to change habit patterns in a society which is as sophisticated as the Western World, particularly  the United  States, and have some impact upon it, there has got to be some determination as to the feasibility of whether or not people will actually live in a new Federal policy which says that  we will now begin to rent our 38 percent of leased space for
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Fe de ral purposes. And one o f t he cr ite ria  w ill be p ut ting  the offices in 
bu ild ing s where the re are res ide nti al fac ilit ies  avai lab le for the  work­
ers themse lves wi thin w alk ing  or, le t us say , bic ycl ing  distance.

An d I suppose we need to have  social research  to find out  wh at the  
bicycl ing  dist anc e is. How  fa r will  peop le ride a bike before  it  is too 
fa r ? I  don’t have any idea an d 1 suppose  no one else has.

Bu t even fo r the  purposes of  Federal  emp loyment—t he lar gest em­
plo yer —we do n’t have any  idea of how to go about se tti ng  design and  
cr ite ria . A nd we should be ge tti ng  into  tha t.

Do you know if  the re is any bod y adv ocating  more money in th at  
are a ? I s th is being done in yo ur  agency ?

Mr. Leighton . Yes, si r, and we a re s pending  more.  W ha t you are  ad­
dre ssing  is no t wh at we call  “co nsum er be ha vior ;” it is wh at  we call 
“comm uni ty d esign.”

An d we do  have  several majo r act ivi ties going on, both wi th HUD 
and  by ou rselves, tr yi ng  to get  an  und ers tan din g of what  h appens  when 
you reex amine  the  whole  com munity  process. An d ins tead of  just 
wo rry ing  abo ut roads, hospita ls,  schools,  and sewers, we are  pu tti ng  
ene rgy  in as anoth er  ma jor  param ete r. W ha t are the  imp acts? W ha t 
are  th e d esires? W ha t a re  the benefi ts? And what are  the  nega tive s?

We are  working  v ery  c losely wi th HU D because  thei r new commu­
niti es prog ram may  give  us a very good op po rtu ni ty  fo r rea lly  dem­
on str at ing some o f the  theories t ha t we come up  wi th.

We  are  t ry in g to  look not only  at  the  mis takes and the  pro gre ss in 
th is country , but we are  looking outside the  U nit ed  State s whe re cities 
are  s till  quite viab le and  where peop le do live in the  c ities pleasantly.

An d new tow ns have deve loped in Eu rope  where yo u work, you live, 
you walk, and you rid e bicycles. W hy  has  the  process w orke d ther e; and 
why hav e we fai led  in ge tting  it to work here  ?

An d we are  tryi ng  to look at  wha t the  insti tu tio na l arr angeme nts  
hav e been to make it successful.  Are the y appli cab le?  Or  do we have  
to come back  to the Congres s and  dem onstra te the  benefits and ask 
fo r legis lation ?

We are very willin g to come back and  ask  fo r th at if  the  researc h 
shows that  there  is promise—a c ar ro t—a t the end.

So the  two  areas of consumer beh avior and  com munity  design are  
very int err ela ted .

Mr.  Ryan . There  are alr eady  demo gra phic change s ta ki ng  place , 
and of  which we are  not aware  eno ugh  of  here . For examole, 
about 2 yea rs ago the  percen tage of  sin gle -fami ly residences con­
str uc ted  was less than  50 pe rcent. An d the  50-p ercent line  was passed 
by a pa rtm en t u nit s be ing  bui lt.

Thir ty  years  ago, I  would guess  th at  not  more th an  25 percen t, if  
th at  much , of  the  hou sing being bu ilt  consisted  of apar tm en ts.  The 
heavy,  heavy emphasis was on single -fami ly residences.

The  a tti tu de  w as : “Go out in the  country, young m an. Get your  own 
lit tle  house with a picket fence and  a lit tle  wife and a coup le of  k ids,  
and  do all  o f those grea t th ings .”

Mr. Leigh ton . Tha t was th e G rea t A mer ican  Dr eam .
Mr.  Ryan . A nd the  Great Am erican  Dre am came tru e fo r my gen­

era tion. We got out there. Bu t we found th at  we ha d to bu ild  a new 
police  sta tio n, a new school, new stre ets , an d new sewer p lan ts.
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And we bad to fight  the weed?. We bad bide ? ai ds th at  were to o nar­
row and  a back ya rd  that was too big  to rake care  of. And we fou nd,  
wi th gre at dis illu sionment , tha t it wasn't what we tho ught.  Th at was 
my genera tion .

The  kids , as the y grow up and  become of income-ea rnin g age,  are  
not buying th at  jazz. The G rea t A merica n Dre am, it t urns  out, b ad  too 
much bay  fever in it. An d wh at the y wa nt now is som eth ing  else 
ent irel y.

AVitb the rig ht  k ind  o f imaginat ive  work , i t m ay be th at  the Fe de ral  
Governm ent can ac tua lly  come in on where the  American peop le are  
alread y goin g any way .

A prev ious witn ess said  that  we h ave  to keep  th at  cen tra l city con­
cep t going a nd we have to help them  o ut. Even if  i t’s no good, we have 
to go there. Baloney.

Bu t it may be th at  wi th the  redesign and  with the  re th inking  of 
Fe de ral  bu ild ing  princ iples and sta nd ards , we can  come in on what 
is obviously the  des ire of  people tod ay to move into dif ferent  k ind s of 
liv ing  ac commodations—inc lud ing  condominiums.

Tw enty years  ago, if  somebody had said “condomin ium ,” somebody 
else would have  said , “ge sun dheit ,” I suppose. Ne ither the  law nor 
the  concept exis ted.  I know  t ha t because 1 was on a c ity council where  
we had to wrestle  with th at .

YYTien looking at  it  now, it seems to me th at the re is enough on 
alr ead y th at  ER DA its el f oug ht to be pu tt in g out some imaginat ive  
ideas  that  consist of  more than  b oil ing  w ate r a nd  tak in g tem perature s 
and thi ng s like th at . Th is is too much  the tenden cy of the  pure scien ­
tis t who wants  to deal  in small amounts  th at  are  easi ly absorbed  by 
ind ividual people w ork ing  on a pa rti cu la r p roject.

Somewhere ne ar  the top level of ER DA, I th ink there  o ug ht  to be 
people  who a re cra nk y and  orn ery  a nd  w ho keep  a sking difficult ques­
tions . And I do not see e nough of th at  going  on. I th ink th at  ER DA 
oug ht to be the  one th at  does the  kic kin g aro und of oth er agencies— 
inc lud ing  GS A—and ask ing  why th ings  ar e be ing  done.

There  shou ld be some agency wi thin ER DA which asks ques tions 
about why  h al f of  th e money is spen t fo r nucle ar ene rgy  when in fac t 
th at  may not be the  way to go.

Is  there any such gro up  alive  in ER DA ?
Mr. Leighton. There is not a group on th at  level which kicks oth er 

agencies; no, si r. Th ere  is a grou p int ern all y.
Mr. Ryan. YYTio do we h ave  to g et to ge t one in opera tion ? Wh o do 

we have  to  t alk to?
Mr. Leighton. Dr . Seam ans.
Mr. Ryan . I  was hoping  you would say  th at . And I would suggest  

to you and  tell you th at  Dr.  S eam ans  is nex t, as fa r as I  am concerned, 
to ap pe ar  b efor e th is subcommittee.  And we w ill tal k abo ut th at  kind of  thin g.

I  j us t th ink th at  we a re piec emealing ourse lves  to  death . YYre are not 
doi ng enough th at  is sign ifica nt and th at  has enough imp act  upon 
Federal  Government  policies, let alon e the  Am eric an people the m­
selves.
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I say th at in spite of the fact that  some of the things you have said 
this morning give me hope that there is at least room for hope.

The staff and 1 have more questions. In  view of the hour, however, 
and in view of the call to the floor, we will submit the additional ques­
tions to you in writing  and ask fo r your response. I s t hat  agreeable?

Mr. Leighton. Yes, sir.
Mr. Ryan. Thank you for your appearance here today. The hear ing 

stands adjourned.
[Mr. Leighton’s prepared  statement follows:]

78 -504  0 -  76 -  19
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Prepare d Sta tem ent of  Gerald S. Leig hton , Assistan t Director  for 
Comm unities  and Buildings Energy  System s, Divisio n of Buildings 
and Community Syst ems, Energy  Rese ar ch  and  Deve lopment 
Administra tion

Mr. Chairman and Members of  the Subcommittee

I apprec iate  th is  op po rtu ni ty  to b r ie fl y  present the Energy

Research and Development Adm in is trat ion' s RD&D program in  the 

Bu ild ing s and Conmunity Systems area p a rt ic u la rl y  as i t  re la tes to 

the design and cons tru ct ion  o f bu ild ings . With me is  Dr. Melvin H. 

C h io g io ji,  As sis tant  D irec to r fo r Systems Analysis  and Technology 

Transfe r.

ERDA has given con servat ion high impor tance. The cu rre nt  National 

Plan fo r Energy Research Development and Demonstration (ERDA 76-1) 

submitted to the Congress, A pri l 15, 1976, assigns hig hest na tiona l 

p r io r it y  to development of  conservat ion techno log ies along wi th ce rtai n 

key supply  op tions . Major elements of the ERDA program inc lude e ff o rt s  

to  reduce energy consumption in  bu ild ings  through more e ff ic ie n t space 

cond ition ing and u ti li z a t io n  o f waste hea t; to  achieve gre ater  e f f i ­

ciency in  processes used by energy Intens ive in dustr ie s; to develop 

techno logies in  con vertin g waste to energy or to  sy nt he tic  fu e l;  and 

to exp lo it  po te nt ia l energy savings in  tran sp or ta tio n.  The increased 

p r io r it y  has been demonstrated in  the Adm in is tratio n' s budget requests 

fo r FY 1977, which inc luded a 60 percent increase fo r conservation 

research and development.
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I w il l now give you a b r ie f suimary o f the ov era ll programmatic 

th rusts of  the ERDA con servation  program.

The Offi ce  of Conservat ion was reorganized in  Ju ly  o f th is  year  

a ft e r our one year 'shakedown'. The reorga niz at ion indica tes the 

sep ara tion  between end use a c ti v it ie s  and sup porting techno logy. The 

end use di vi sion s are:

-  Bu ild ing s and Community Systems
- In dustr ia l Energy Conservation
- Transportation  Energy Conservation

The technology div is io ns which support  the ov er al l a c ti v it ie s  o f 

the O ffi ce  o f Conservat ion are:

-  Energy Storage Systems
- Conservation Research and Technology
- E le c tr ic  Energy Systems

The prim ary th ru st s o f each of these Div ision s are as fo llo ws:

The Bu ild ing s and Community Systems program focuses it s  a tten tion 

on the development and acceptance o f pra ct ical energy savings technology 

and more e ffec tive  energy use in  bu ild in gs,  community systems and 

consumer produc ts. I w il l develop th is  area fu rt he r in  my la te r  te s t i­

mony.

The In dustr ia l Energy Conservation program is  focused on improving 

the e ff ic ie ncy  of  in dus tr ia l and ag ri cu ltu ra l processes and equipment. 

Spe ci fic  th rusts inclu de :

1. Waste Energy Reduction

Reduce energy loss by improvements in  equipment and process steps 

common to many in dustr ie s.

2. In dustr ia l Process E ff ic ie ncy

Examines integrated  processes with  energy in te ns ive in dust ries to 

assis t in  reducing to ta l energy consumed.



3. Ag ri cu ltu ra l/F oo d Process E ff ic ie ncy

Energy conservat ion in  fo od /f ib e r chains associated w ith  ag ri ­

cu ltu re  produc tion/p roc essin g.

4. Technology Dissemination

Maximum u ti li z a ti o n  of techno log ies developed above.

The Transportatio n Energy Conservation program is  focused on improved 

e ff ic ie nc ie s  o f highway, as we ll as non-highway, tran sp or ta tio n systems. 

Spe ci fic  thrusts inclu de :

1. Heat Engine Highway Vehic le System

Develop S ti r li n g  Cycle and gas turb ine in  pa rtn ersh ip with  indu st ry .

2. E le ctr ic  and Hybrid Vehic le Systems

Determine the po te nt ia l fo r e le c tr ic  ve hicle performance and it s  

fu tu re  tran sp or ta tio n ro le

3. A ltern ativ e Fuels U ti li z a ti o n

Id en ti fy  best rou te fo r  fu el substit utio n through RDftD to promote 

non-petroleum base fuels fo r  tran sp or ta tio n.

4. Non-Highway Transp ort  System

Id en ti fy  energy conserving projec ts  and share in  energy projec ts  

with  DOT and Department o f Connerce.

The Energy Storage Systems program is  focused on prov id ing  tech­

no log ica l research and support  in  areas o f:

1. Ba tte rie s

Develop advanced batterie s fo r u t il iz in g  load le ve lin g and auto ­

motive propulsio n ap pl icat io ns .

2. Chemical Storage Systems

Technologies to u t il iz e  concepts such as hydrogen produc tion,  

storage to supplement Na tion's energy supp lies.
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3. Thermal and Mechanical Storage Systems

Research, development and demonstration of fly wh ee ls,  compressed 

a ir  storage and hydros

4. Technica l and Economic Ana lys is

Supports R&D demonstration o f energy storage technologies described 

above.

The Conservation Research and Technology program is  focused prim ari ly  

on energy conversion research w ith  major emphasis on:

1. Fuel Cell Technology

Addresses d ir ec t conversion from chemical energy to e le c tr ic a l energy

2. Heat Cycle Technology

Conversion o f thermal energy to mechanical energy and e le c tr ic  energy

3. Combustion Technology

Conversion o f chemical energy to thermal and radian t energy.

4. Advanced Concepts and Components

Development o f advanced gas tu rb ine fo r  e le c tr ic it y  genera tion  

and in i t ia l  comm erc ial iza tion; addresses improved component e f f i ­

ciency as ap pl ica ble to  e le c tr ic a l u t i l i t ie s  and energy in tens ive 

in dustr ie s.

The E le c tr ic  Energy Systems program focuses it s  e ff o rt s  on the 

e le c tr ic  u t i l i t y  indu st ry  with  research being performed on:

1. Bulk Power De livery

Concepts and hardware having po te nt ia l fo r improving transm iss ion  

e ff ic ie ncy and r e li a b il it y .

2. Systems St ructure and Control

Development o f e le c tr ic  energy systems having st ru ctur e and co nt ro ls 

to ensure via ble and e f f ic ie n t  fu tu re  systems.
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3. New Technology In te gra tion

Develop methodolog ies  and th eor y and the  di ss em inatio n o f  such — 

to  in dustr y  and o th er Federal  agencie s.

4. F ie ld  Test and Ev alua tio n

Moving emerging te ch no logies  from lab to  power system environmen t.

The pr imary area o f in te re s t fo r  toda y,  as I understand i t ,  is  

concerned w ith  those a c t iv it ie s  und ertaken  in  the  D iv is io n  o f  Bui ld in gs 

and Community Systems.

The ob je ctives o f the Bu ild in gs and Conmunity Systems programs are  

to  es ta b lish  and maintain nationa l te ch nic al le aders hip  in  the conduct 

c f  res earch  development and demo ns tra tion a c t iv it ie s  which acc ele ra te  

and /o r complement those underway and planned in  the  p ri v a te  secto r,  and 

to  fo s te r  acceptance o f energy savings tec hnolog y and more e ff e c ti v e  

ene rgy use in  b u ild in g s , community systems and consumer pr oduct s,  w it h , 

minimum socio -economic an d/or  environme nta l im pacts.

Our e ff ic ie n c y  ta rg e ts  in  the near term  are to  perm it a decrease 

in  u n it  energy consumption fo r  an immediate savin gs  on the ord er o f 

0 .8  m il li o n  Bar re ls  Per Day Equivalen t (BPDE) by 1980 and by 1985 to  

perm it  a decrease in  e x is ti n g  bu ild in gs  and community systems o f  20% 

and in  new bu ild in gs and community systems by 30% fo r  a to ta l pro je ct ed 

ene rgy savings o f 2.4 m il li o n  BPDE.

In  the mid- term (by 2000) we hope to  decrease ene rgy consumpt ion 

in  e x is ti n g  bu ild in gs  and community systems by 30% and in  new bu ild in gs 

and community systems by 50% fo r  a to ta l pro je cte d ene rgy  savings o f 

4.1  m il li o n  BPDE.

The ove ra ll  s tr a te gy fo r  ac hiev ing the se go als wo rking  w ith  FEA, DOC 

and o th er Fede ral agencies w i l l  be to :
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o Encourage and support the in s ta ll a ti o n  o f exis ting energy e ff ic ie n t 

technologies as soon as po ss ible.

o Develop and implement in  the Federal secto r new energy e ff ic ie n t 

technologies and approp ria te in s ti tu ti o n a l improvements.

o Develop and commercialize systems which w il l reduce the dependence 

on petro leum and na tural gas.

o Disseminate informat ion about exis ting and new technologies con­

cerning e ff ic ie n t energy systems.

o Accel erate/complement private  secto r e ff o rt s  in  development of  

new technology.

We are embarking on fo ur  major technology development th ru st s w ith in  

the bu ild ings  and community systems program. These are :

1. A rc hite ct ura l and Engineer ing Systems

2. Community Energy Technology

3. Urban Waste Technology

4. Technology and Consumer Products

1. A rc hite ct ura l and Engineer ing system program encompasses RD&D to 

develop te ch no logical ly  advanced energy savings measures fo r  use in  

both commercial and re si dentia l bu ild in gs.  Research is  being performed 

to lead  toward the development o f performance standards to be u ti li z e d  

by the bu ild ings  indu st ry  and State  and loca l governments. In FY 1976 

and FY 1976T we executved 22 cont racts and expect to ob lig at e $6,000 ,000.

Our FYI977 ob lig at io ns  are est imated to be $10,175,000.

Typ ica l projec ts  inc lud e: 

o Energy Use in  o ff ic e  bu ild ings

o Energy conservat ion in  restau rants and supermarkets, hosp ita ls , schools
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o GSA Energy Co nserv ation  Demonstration (Manche ster) 

o Annual Cyc le Energy Systems (ACES) 

o Minimum Energy House

o Research fo r  performance standa rds  in  new bu ild in gs  

o In nov ativ e fi nanc in g .

2. Community systems rese ar ch , development and p ro of-o f-concept ex-  

pe rm en tat ion  is  performed to  ev alua te the ro le  in  community development 

fo r  in te gra te d  u t i l i t y  sys tems, urban densi ty /e nerg y re la ti o n s h ip s , 

zoning and lan d use patter ns and inno va te approaches and tech no logies  to  

determine and demonst rate  the op tim al  community design pattern s from an 

ene rgy viewpoin t.  In FY 1976 and FY 1976T we execu ted 18 co ntract s

and expect to  ob lig a te  $3 ,40 0,000. Our FY 1977 o b lig a ti o n s  are  es tim ated  

to  be. $6,860,000.

Ty pica l p ro je cts  in c lu de : 

o Advanced techno logy  mix energy system 

o D is t r ic t  he at ing and coolin g systems r e t r o f i t  

o E k is ti c  energy community model 

o Land use and energy 

o Comprehensive community pla nn ing

3. An add it io na l aspect o f the Community Systems program is  in  the  

area  o f  urban waste tech no logy  rese arch , deve lopment and demo nstra tion 

fo r  reco ve ry o f energy from urban wastes. We ere workin g c lo se ly  w ith  . 

Enviro nmental  P ro te ction Agency (EPA) on th is  and have execute d an 

In te rage nc y Agreement (IAA) w ith  them. In FY 1976 and FY 1976T we 

executed 19 contract s and expect to  ob liga te  $4 ,50 0,0 00 . Our FY 1977 

o b lig a ti o ns  are  es tim ated  to  be $4,65 0,0 00.
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Typical projec ts  inc lud e:

o Bioconvers icn includ ing anaerobic dige st ion and enzymatic hydrolys is 

o Py ro lysis

o D irec t combustion o f waste

4. Technology and consumer products research to assure th a t technolo ­

g ic a ll y  advanced energy savings measures are id e n ti fi e d  and developed 

fo r use in  such areas as app liances and othe r consumer pro ducts ; he at ing,  

ven ti la ti n g  and a ir  co nd ition ing systems; li g h ti n g  systems; etc . Work 

is  also  underway to develop energy e ff ic ie n t mater ials fo r use in  bu ild ings . 

In FY 1976 and FY 1976T we executed 20 contracts  and expect to  ob lig at e 

$3,000,000. Our FY 1977 ob lig at io ns  are estimated to  be $4,300,000.

Typical projec ts  inc lud e:

o In tegrated  appliances 

o Water hea ter r e f it

o Energy e ff ic ie n t li g h t  so urce s/ba lla sts (LITEK) 

o In su la tin g and op tic al  mater ia ls 

o Advanced heat pumps

o Bu ild ing system co nt ro ls

Examples of Spe ci fic  Proje cts  We Are Conducting Which are Related 
To the Design and Construction  o f Bu ild ing s Inc lude:

Development o f Performance Standards-

ERDA is  working in  cooperation with  HUD, FEA, NBS, and othe rs , to 

undertake the research necessary to develop and promulgate standards fo r 

new co ns tru ct ion.

In FY 1976, a program fo r the development and dis semin atio n o f energy 

con servation  standards fo r new bu ild ings  was in it ia te d . Several evalua­

tion  a c ti v it ie s  were in it ia te d  and the research plan developed.
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In FY 1977 p r io r it y  w il l be placed upon research necessary to pro­

mulga te  energy conservat ion standards fo r new bu ild in gs.

Annual Cycle Energy System (ACTS)

The ACES concept is  a house in  which the energy requirements fo r 

hea ting are extracte d from water by a heat pump. The water  thus cooled 

is  stored and used during  the summer fo r co ol ing.  This s ig n if ic a n tl y  

reduces the energy inpu t to the dw ell ing  u n it . This  is  a jo in t ly  funded 

pr oje ct  with  pa rt ic ip a tion  from HUD, TVA, Univer si ty  o f Tennessee and 

ERDA. The demonstration house u t il iz in g  the ACES concept and a ll  the 

req uired  monito ring  and evalu at ion  devices have been completed dur ing 

FY 1976. The demonstration house is  being dedicated th is  week in  Kno xv ille,  

Tennessee.

In FY 1977 the actua l opera tion  o f the ACES system w il l be conducted 

and a ll  data co lle cted  w il l be analyzed fo r pr actical and cost-e ffective 

ap pl icat ion po te nt ia l on the commercial market place.  Recommendations 

fo r fu rt her research , development and demonstration in  housing and oth er 

bu ild ings  types w il l be promulgated. A market survey w il l be conducted 

by the National  Associa tion o f Home Bu ilders  (NAHB) Research Corpora tion 

fo r  determin ation o f market pene tra tion of the ACES concept in  the housing 

market. Further te st in g o f ACES w il l be extended in  some cases by the 

pr ivat e se ctor , fo r example in Richmond, VA and Ph ila de lphia,  PA.

Commercial size ACES ap pl icat ions  w il l be exp lored by the Southern In te r­

state Nuclear  Board (SINB) fo r se lect ion o f a state-owned o ff ic e  bu ild ing 

u t il iz in g  ACES.
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Minimum Energy House

ERDA funded research , development, design and co ns tru ct ion o f two 

"p roof  o f concept" minimum energy conservat ion houses. The pro je ct  is  

jo in t ly  sponsored by ERDA, the Southern C a lif orn ia  Gas Company and 

Miss ion Viejo Company (a Southern Calif orn ia  major deve loper o f new 

homes). During FY 1976 the two houses were designed and are now being 

constructe d. They u t il iz e  the la te s t technology and hardware which 

re su lts  in  energy savings in  excess o f 502 as compared to the usual 

pr o je ct house at  Mission V ie jo  and in  a pr ice range comparable 

to  othe r houses.

During FY 1977 the evalua tion w i ll  be completed and the re su lts  

dissemina ted to the re sid entia l bu ild in g indu st ry .

Measuremen ts and Analysi s o f the  GSA Energy Conserva tio n 
Demonstrati on "Bui ld ing i n Ma nc'h e s te  r , New* Hamp sTiT re

During FY 1976 the General Services Ad ministra tio n completed con­

s tr uc tion  on a m u lt i- s to ry  o ff ic e  bu ild in g in  Manchester, New Hampshire.

I t  was designed to  demonstrate energy conservat ion through proper 

bu ild in g design and op erat ion.  During the design phase o f the p ro je c t,  

the  National  Bureau o f Standards assis ted GSA and it s  energy con sultants  

1n evalua ting the ef fe ct s o f var ious a lte rn a tive  designs fo r  the bu ild in g. 

In FY 1976, ERDA financed the extens ion o f th at work includ ing the 

development o f measurements packages o f the bu ild in g 's  energy consumption 

performance; economic anal ys is ; ev alua tio n,  in s ta ll a ti o n  and opera tion o f 

a so la r system; and several experiments on v e n ti la ti o n , a ir  leakage, 

Il lu m in a tion , and human acceptance. The in form at ion from the demonstra­

ti on  and experiments w il l be av aila ble as design and opera tion guides fo r 

the new build in g co ns tru ct ion,  both in  the Government and private  sector .
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Energy Related to Bu ild ing  Process

In FY 1976, the  Center fo r Advanced Computation (U niver si ty  o f 

I ll in o is )  and Richard Ste in , AIA o f New York C ity , w il l be prepar ing 

a repo rt  on the energy used in  the bu ild in g indu st ry  fo r  the cons tru ct ion  

o f bu ild in gs . During FY 1976 th is  study traced  the energy consumed 

in  the produc tion  o f bu ild in g mat er ia ls , tran sp or ta tio n and handling , 

and placement in  the fi n a l bu ild in g lo ca tio n.

In FY 1976 the repo rt on to ta l energy consumption was completed and 

in  FY 1977 a catalog of energy un its  require d fo r  each build in g type 

w il l be prepared fo r use by designers in  ord er to determine the optimum 

energy e ff ic ie ncy.

Energy Conservation in  Restaurants

In FY 1976 a cont ract  was awarded to Sambo's Restauran t Corpora tion 

o f Santa Barbara, C a lif o rn ia , fo r in clus ion o f the la te s t s ta te -o f- th e - 

a rt  energy conservation techniques in  th e ir  fa st food restau rant  located  

in  Albany, New York. During FY 1976 the restau rant  was designed by 

Sambo's and E ls te rs , In c .,  bu ild in g perm its were ob tained, co ns tru ct ion  

begun and completed.

The State  Unive rs ity  o f New York,  dur ing FY 1977, w il l perform 

extensive monitorin g and an aly sis  o f energy consumed as compared to 

s im ila r standard  Sambo's restau rants.  Special  featu res  of  the  completed 

res tau rants inc lude capture  and storage o f waste heat,  so la r assis t fo r 

hot wa ter, and spe cia l energy conservat ion co nt ro ls and ven ti la ti on  and 

li g h ti n g  system. Case h is to ries developed based on the Sambo's data 

w il l be wid ely  disseminated  to the remainder o f the fa s t food indu st ry .
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Design fo r Natural Thermal Storage

A co nt ract  w il l be signed during FY 1977 to in vestig ate , analyze 

and recommend ap pl icat ions  o f na tural storage o f energy techno logy. 

Inadequate data is  av ai lable on the na tural storage o f energy po te nt ia l 

in  conventional bu ild ing products or  subsystems o f bu ild in gs.  The 

research co nt ract  w il l inc lud e data co llec tio n , s ta te -o f- th e -a rt  survey, 

ad di tio na l te st in g requ ire d,  an alys is o f most cost- e ff ec ti ve  means of 

u t il iz in g  heat storage and recommendations on demonstrations o f new 

technology or  ad di tio na l research requ ire d.

Food Stores

Of a ll  the re ta il  sto res  in  opera tion in the United States none 

consumes more energy than the supermarket.  Energy costs of ten exceed 

a sto re 's  rent  or  an en ti re  chains net p ro fi t.  During FY 1977 a pr oje ct  

w il l be in it ia te d  to simula te energy con servat ion in  supermarkets in  

ord er to es ta bl ish a basis fo r engineer ing management and

opera tion o f supermarkets in  a ll  geograph ical loca tio ns .

The simulat ion w il l be constructe d to recognize the impo rta nt , 

complex re la tionsh ip 's  involved  in  the  bas ic co ntro lla b le  areas o f 

bu ild in g des ign,  sto re equipment sele ct io n, opera tion s and maintenance. 

Informa tion fo r inpu t w il l be from complementary programs main tained 

by the co nt ra ctor  and documentation from the supermarket in du st ry .

In ad di tio n to the domestic P.D&D e ff o rt s  we are embarked on several 

programs fo r in te rn atio na l coopera tive RD&D. These a c ti v it ie s  are 

complimentary to and in te gr at e w ith  our domestic program. They are
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accomplished through the In te rn at ional  Energy Agency and the NATO

Committee on the Challenges of Modern Socie ty.

In the In te rn at iona l Energy Agency we are p a rt ic u la rl y  in te rested

in the Energy Conservation R&D Working Group o f which ERDA had lead

re spons ib il it y . The fifteen-mem ber Group currently has fo ur  major

projec ts  under in ve st ig atio n in  the  bu ild ings  area:

o Thermal Cha ra cter is tic s o f Bu ild ing s <o Heat Pumps 
o Thermal Storage 
o Energy Cascading

c
For example, we have re ce nt ly  signed an Implementing Agreement 

with  the Federal Republic o f Germany on a cooperat ive  research program 

on energy conservation in  Bu ild ing s Complexes loc ated in  Wiehl and 

Eslingen in  Germany. This  program w il l al low  us to  receive the be ne fits 

of  a $5,000,000 research program fo r the expend iture o f $240,000.

In the Committee on the Challenges of Modern Socie ty (CCMS) program, 

we are pa rt ic ip a ting  in  the Rat ional Use o f Energy P il o t Study program; 

one o f nine  currently  ac tiv e programs. The U.S. is  serving as the 

p il o t  country  fo r the program. The program addresses both the  immediate 

shor t-term problem o f fuel  shortages accompanied by abrupt  ris es  in  energy 

costs,  and the longer  term problems of balancing energy supply and demand 

and res olvin g balance o f payment d if f ic u lt ie s .

We are presen tly  coordin at ing  a Clearingnouse on Energy Conservation 

in  Bu ild ing s (W67) fo r the in te rn atio nal exchange o f in form at ion re la ting  

to energy conservat ion in  bu ild in gs. We also review and assess the re la ti ve  ,

importance o f pa rt ic u la r techno logies such as thermal in su la tion and

sol ar  energy. A dd it io na lly , we are involved in  the  Modular Integrated »
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U t il it y  and Total Energy System (MIUS) study, which is  deve loping a 

methodology fo r comparing the tec hnolo gic al and economic e ff ic ie nc ie s  

o f in tegrated  u t i l i t y  systems fo r communities.

To ass is t us in  the se lect ion o f projec ts  which w il l have maximum 

energy savings a t le as t fede ral co st , we have developed and 

are implementing management and program evalu ation methodologies.  These 

w il l pro vide quanti ta tive co st -e ffe ct iven es s assessment c r it e r ia  fo r 

in div id ual energy con servat ion program evalu at ion  and re structu ring as 

ap prop ria te . In FY 1976, threshold  c r it e r ia  and ranking procedures were 

developed, tes ted  and implemented. In FY 1977, a resource a llo ca tion 

technique w il l be developed fo r evalu at ion  of  program a lte rn a tives fo r 

proposed pro je ct s,  on-go ing pro je cts , and those reaching complet ion under 

varying technolog ica l and adm in is trativ e co nst ra in ts . One use o f such 

a technique , fo r example, would be to answer the question: "Given 

a se ries o f projec ts which have met the thresho ld c r it e r ia ,  a t a given 

budget le ve l,  what mix maximizes the savings in  ba rre ls o f o il ? "

The projec ts  selected fo r funding  in  FY 1977 have been sub jected 

to  the Threshold C ri te ri a  procedures. In general a ll  pr ojec ts  met the 

threshold  c r it e r ia .

We re a liz e th at the re are many Federal agencies who have a pa rt 

to  play in  our ach iev ing  our energy conservat ion obje ct ives .

Spe ci fic  Interagency Agreements and/o r management st ructures  have 

been es ta bl ish to ca rry  out  the ERDA programs in  li g h t  o f the needs 

and re spons ib il it ie s  o f the othe r Agencies. Memorandum of Understanding 

have been executed by ERDA with  numerous Agencies. Of spec if ic  in te re s t
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to the Bu ild ing s and Community Systems program arc  the Agreements with  

HUD and FEA.

An IAA was executed wi th HUD fo r cooperative work in  the Community 

Systems area. S pec if ic a lly , HUD is  transfe rr in g  funds to ERDA to  

expand an ERDA a c ti v it y  re la ted to energy and community des ign.  HUD 

also  prov ides management ex pe rti se  and community des ign, as requ ire d.

An IAA is  also being negotiated w ith  HUD which concerns a cooperative 

program fo r the development o f energy e ff ic ie n t standards fo r  new con­

s tr uc tion .

Other ongoing inte ragency a c ti v it ie s  inc lude work being performed 

fo r ERDA by the NE3S and a jo in t  program o f RD£D with  the DOD.

An Interagency Task Force on Bu ild ing s Energy Conservat ion Research 

and Development was es tablished by ERDA la te  in  FY 1975 and cont inues 

to be cha ired  by ERDA. This  Task Force meets on a month ly ba sis . Fourteen 

Agencies pa rt ic ip a te , and the monthly meetings have been an e ffec tive  

method to as si st  1n focusing the ERDA program to meet the needs o f user 

agencies; to update a ll  pa rt ie s on cu rren t major RD&D a c ti v it ie s  and 

le g is la ti v e  ac tio ns ; and minimize  unwarranted du pl icat io n o f e ff o r t 

in  the Federal establ ishment.

We also re a liz e th at we must ma intain  in te rfa ce s co ntinually  wi th  

a ll  segments of the bu ild ings  indu st ry  includ ing var ious financ ia l in s t i­

tu tions , consumer groups, et c.  We are ma intain ing  regu lar contact wi th 

orga niza tions  such as the National Governors Conference, League o f C it ie s , 

American Soc iety  o f Heating Ref rige ra tio n and A ir  Co nd itionin g Engineers, 

American In s ti tu te  of A rc hitects , Nat ional Associa tion o f Home Bui lders,  

Nation al Conference o f States on Bu ild ing s Codes and Standards, bu ild ing
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in dust ry , trade as so cia tions , and un iv ers it ie s to get th e ir  Inpu t 

and feedback fo r our  program.

We be lieve  th at the re is  a large po te nt ia l fo r  energy con servat ion 

in  the bu ild ings  secto r and th a t research must play a large pa rt  in  

ach iev ing  th at po te ntia l.

However, research alone w il l not al low us to  a tt a in  these goals .

The new technology must be commercialized fo r  i t  to be e ff ec ti ve .

There is  currently av ai lable energy conserving technology which is  lan­

gu ish ing  on the sh elf fo r economic and ca pita l shortage reasons or  in  

some instances fo r  lack of awareness of the techno logy .

There are othe r reasons why market forces  are not opera ting as 

e f f ic ie n t ly  as they cou ld. These inc lud e:

o Most in di vi du al s and some in du st ries  are unaccustomed to  using 

l i f e  cycle  costing  as a bas is fo r purchase decis ions and tend 

to  make dec isions on the bas is o f lowest in i t ia l  co st .

o Personal taste and value are of ten wedded to exis ting technolo gie s,

o Vendors may be deter red  from marketing  a device because new

and unexpected environmental standards might in h ib it  the use of  

a technology befo re the  inves tment fo r development and marketing 

can be uncovered.

o Even though a bas ic technology is  ava ila ble , manufacturers may 

have to overcome numerous othe r tec hnolo gic al hurdles and 

some in s ti tu ti o n a l hurdles to  adapt the  technology to pa rt ic u la r 

markets.

o Poten tia l users may be unsure whether the f i r s t  gen era tion  o f 

a technology  w il l perform as ad ve rtise d.

78-504 0  - 76 -  20



310

17

Nearly  a ll  o f our cu rre nt e ff o rt s  in  conservat ion RD&D (as we ll as in 

othe r programs li k e  so la r hea ting and cool ing)  are aimed a t commercial­

iz a tion  o f new technology in  a broad and dif fu se marketp lace . We are 

committed to the p ri nc ip le  th at the priva te  secto r and marketplace forces 

should be allowed to operate to the maximum extent po ss ible.

Toward th is  end the Federal Government should provide leadersh ip and ' 

ass ista nce  in  those areas in  which the pr ivat e secto r and marke tplace 

forces  ac tin g alone would not al low  the attainment o f our na tiona l 

energy eff ic ie ncy goa ls.

We be lieve that  our RD&D program in  the area of design and cons tru ct ion  

o f bu ild ings  is  moving forward in the direction of being able to prov ide 

the necessary Federal lea dersh ip to help us a tta in  our energy conservat ion 

goa ls.

Mr, Chairman, I would be happy to answer questions o f the Subcommittee.
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[Submissions to additional subcommittee questions follow:]
Answe rs  to Que st ions  fob Mb. E ckebd

Question 1. On page 10 of your sta tem ent  you say that  a 10-year plan has  
been developed to retrof it 50 percent of your most energy intensive space. What 
perce ntage of all Federal buildings will this  repre sent?  How can you possibly 
retrofit  these  buildings with as lit tle  as $140 million? To what extent  will these 
buildings have to be re furbished  to make them energy efficient?

Answer. Overall, there are  approximately 400,000 Federal buildings and facil­
ities. Of these, GSA opera tes approximately  2,300 Government-owned buildings 
nationw ide. The ten-year plan we developed calls for  us to retro fit 50% of GSA 
space only, which equates to approximately  85 million square  feet, by 1985, 
at  a cost of $140 million. We feel that  by carefully  choosing projects  and build­
ings for retrof it we can complete the  task within the estimated cost. To this 
end, we are  selecting  retro fit projects with  a fas t cost payback and we have 
limited the payback  period for projects  to be accomplished to 10 years. Retrof it 
oppo rtunities  and  needs vary considerably from building to building. Some 
build ings may only requi re one or two minor modifications while others may 
requ ire several major modifications. Therefore, each building must be examined 
and its  individual cha rac teri stic s take n into account for retrofit  planning. 
Deta iled surveys are  expected to identify control  improvements, timer use, 
hea t recovery applica tions, and general improvements in building struc ture hea t 
tra ns fer coefficients that, may prove applicable across  the  board. Energy  man­
agement systems, including load shedding, are  expected to be readily applicable 
in buildings having central control  panels.

Question 2. Also on page 10 you say that  5 percent of your  space will be “eval­
uated for retr ofi t” by FY 1977. Why can’t you evaluate  more than 5 percent?

Answer. We have  established the goal of evaluat ing 5 percent of our  space 
for retrofit  by fiscal year 1977 to stay  with in the limits of the financia l resources 
we have  available. However, we do plan to expand  this  in subsequent years 
to around 10 to 12 percent per year. Another constra int in implementing  the 
findings of these surveys is the funds available for  thi s purpose.

Questioti 3. How many Federal  buildings will actually  be retro fitte d in FY 
1977?

Answer. It  would be difficult to provide  a precise number  for  buildings which 
will actually  be retro fitted for energy conservation  in FY 1977. Already we 
have completed detai led engineering retrofit  stud ies on 23 major buildings. 
Work is being programmed cur ren tly based on these studies. Our regions have 
ini tia ted  a number of small retro fit projects and we are  install ing  energy man­
agement systems in some of our  larg er Federal  buildings.

Question J/. Has  GSA developed energy conservation standard s which apply 
to buildings l eased to the F ederal Government?

Answer. Energy  conservation  prac tices have  been adopted  for  exis ting  leased 
buildings which include delamping and the tem perature adjustment program. 
New leases requ ire the lessors to use the  same energy conservation pract ices 
as adopted for government owned buildings. In buildings constructed  for  lease 
to the government  which exceed 75,000 sq uare  feet of space, the  design cri ter ia 
is essential ly comparable to that  in the design of government owned buildings.

Question 5. Have you s tudied  the  energy conservation ramif ication  of the loca­
tion of new Federal  buildings, for example  near airports , res iden tial  areas , 
etc.?

Answer. GSA is required to observe a number of legis lative and Execu tive 
requirements  in locating new Federal  buildings. For  example, Execu tive Order 
11512 requ ires the consideratio n of ava ilab ility  of low and moderate income 
housing, adeq uate  access from other are as in the community, adequacy of park­
ing and the impact  the new Federal  building would have on the community. 
Energy conservation as  it  rela tes to the above is also considered.

Question 6. Are the 49 new Federal  bui ldings under co ntract by GSA being built  
out of the  most energy efficient materi als  avai lable  and equipped with  energy 
saving technology?

Answer. The 49 new construct ion and majo r alte rat ion  projects cur ren tly  
underway a re  being designed for reduced energy usage. GSA’s approach to reduc­
ing the  energy  required annually to operate  a new building is set forth in our 
Energy’ Conserva tion Design Guidelines for New Office Buildings (copy at tac hed) . 
The Guidelines a re  performance ra ther  than prescriptive oriented. They estab lish



a stringe nt energy budget/goal for the annual opera tion of the  building  ra the r than requiring specific amounts of insulation, limi ts on window sizes, etc. Various energy saving opportuni ties are  listed in the Guidelines, with prio rities for vari­ous climate zones, to assi st the designer.
The question of using the more energy efficient ma terials in the construction  of buildings has been considered by GSA. I t was found to lie very complex. To date, we have found no practical way of add ressing the  ques tion directly. The question is addressed indirectly by cost competition. During the  pas t few years, energy costs have become a very significant portion of the tota l produc tion cost of most materials and also a significant portion  of transp ortation  costs. Since materia ls and co nstruc tion projects a re procured on the basis  of low bid, the energy efficient producer or the producer having  high transportatio n cost  to the job site tends to be eliminated.
Question 7. What portion of the 30 percent reduc tion in energy use in Federal establishments is a ttri bu tab le to limited  use of mil itary equipment, ships and the like? W hat portion is att rib uta ble  to DOI)?
Answer. The 30 percent reduc tion we mention is only for GSA-controlled fa cili ­ties  and does not reflect changes  in use of m ilita ry equipment , vehicles, ships, or planes. The Department of Defense (DOD) manages and reports on their facili­ties. They reported  to the Fed era l Energy Adm inist ration (FEA) that  they had achieved a 26.1 percent reduct ion for FY 1975 over FY 1973.
Question 8. I s the Manchester, New Hampshire, Federal building demonst ration  project being built of the most energy efficient materia ls?
Answer. The new Federal  Building, near ing cons truct ion completion in Man­cheste r, New Hampshire, was designed for high energy efficiency. It  is expected to opera te with  40 to 50 percent less energy consumption than typica l modern office buildings  of similar  size and subjected to the same climatic conditions. (With respect to use of the  most energy efficient materia ls, see the answer to question 6.)
Question 9. Has GSA experimented with multip le use of Federal buildings  as an energy saving device?
Answer. GSA has only limited experience with multip le use buildings. A very few buildings, mostly leased, include commercial retail space on the lower floor. Construction of buildings designed for multiple use would requi re enabling leg­islation . The Senate has approved the Bill S. S65 which authorizes GSA to con­str uc t such buildings. A similar  bill is being considered by the House of Representatives.
Question 10. Wasn ’t the  FB I building  originally designed as a multiple  use building?
Question 11. Why isn’t it being used as one?
Answer. Though the  possib ility of including mult iple use facili ties was dis­cussed, there were never  any designs for the FBI Building involving multip le use.
Question 12. Are your  Federal energy conse rvation guidelines, mentioned on page 5 of your statement, mandatory for all exis ting Federal buildings? Why not?
Answer. The full titl e of the document mentioned on page 5 is “Energy  Con­serva tion Design Guidelines for New Office Buildings.” It  is not suitable  for mandatory application  to exist ing buildings. However, we are  concerned with our  large  inventory of exist ing buildings. There fore, companion documents have been prepared to ass ist in our  efforts to conserve energy in exist ing buildings. These two companion documents  are “Energy  Conservation Guidelines for Exist­ing Office Buildings" which deals primarily  with  retro fit opportunit ies and “Energy Conservation Guidelines for Build ing Operations .” (Copies attached.)Question 18. IIow many Federal buildings have been equipped with solar  heating and cooling systems?
Answer. To da te, contrac ts have been aw arded  to insta ll solar  energy systems on four GSA control led (or const ructed) federally-owned buildings. Three of these buildings include sola r systems which will provide supplementary heating, cooling and domestic hot wate r. One small system will provide only heat ing for domestic hot water. None of the four inst alla tion s is in service. However, thre e of the inst alla tions should be in service with in four months. In addition , one building currently under construction  for long term lease by GSA will have supplementary sola r heating, cooling and domestic hot wate r. Other solar  sys tem inst alla tion s are planned.
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Question 14. What is your estimate as to when we can expect all Federal 
buildings to be retro fitte d for energy conservation? How much will this cost?

Answer. We estim ate that  a lmos t al l Federal buildings and facili ties, including 
those  operated and managed  by o ther  agencies, will be retro fitte d to some extent 
in 15 to 20 years. It  would be very speculative to estimate the cost since our 
experience in retro fitting special purpose buildings is limited.

Ans we rs  to Que stions  for Mr. Leig hton

Question 1. On page 5 of your stateme nt you outline  efficiency targ ets for 1080, 
1985 and 2000. Are these  ERDA targ ets  or Administration  target s? Why doesn't 
ERDA have annu al target s? Wouldn’t that  help gauge the success of your 
program?

Answer. These are  ERDA targets .
Although energy savings are  not presen tly expressed in the form of annual 

targ ets,  ERDA rout inely  assembles estim ates of the energy savings that  will 
* accru e year by year as a result  of research, development and  demonstra tion pro j­

ects within the  program.  These projec t estim ates are  difficult to combine, be­
cause  of the complex and highly nonl inear  interact ion between the various proj­
ects that  form the total conservation  program, but ERDA is accomplishing the 

. combination of the estimates through modeling activities under way at Brook­
haven Nationa l Laboratory and Oak Ridge National Laboratory .

The Division does indeed expec t that  rela ting  the tota l expected impact  of a ll 
projects taken as a whole, to the goals of 1980, 1985 and 2000 will be a useful 
procedure. It  should allow closer corre lation and trac king between expected 
proiect resu lts and nat ional energy savings  goals, to allow for optimal selection 
of RD&D priorit ies.

Question 2. With the grea t poten tial for energy conservation  in this  country, I 
don’t understand why ERDA’s targ ets  are  so low. A 800,000 barrel per day 
equivalent energy savings by 1980 is peanuts. Would you explain? W hat percent­
age of our t ota l energy use would be saved by 1985?

Answer. This level of energy savings, 800.000 BI’DE by 1980, is att ributa ble  
only  to  ERDA-sponsored energy conserva tion RD&I) projects with in the scope of 
the program of the Division of Buildings and Community Systems. Energy 
savings att ributable  to the  ent ire energy conservation  program, including tra ns ­
portation, u tilities, etc., ar e of course la rger.

Energy  savings projected for 1985 are approximately 25% of energy consump­
tion within the buildings sector. The other sectors  have similar  energy savings 
goals, as appropr iate  in each case.

Question 3. On page 10 of your stateme nt you mention ERDA’s involvement  
in the  construction  of “minimum energy conse rvation” demonstrat ion houses 
with  Mission Viejo Company in  California. (1) Are these homes b uilt?  (2) Have 
they  been evaluate d? (3) Was the energy efficiency of materia ls used in them 
considered at  all?  (4) Wha t did they cost to cons truc t? (5) When will they 
be markete d? (6) What will they cost the consumer?

Answer. (1) The houses refe rred to are  Minimum Energ y Dwellings (MED) 
ra th er  than  “minimum energy conservation dwellings” as  stated, the distinction  
being between consumption and savings.

The two MED houses are  nea ring  completion and will be dedicated the week of 
September 20. 1976. (2) The two houses, one occupied and one vacant, will be 

i monitored with  da ta collection devices and the  resu lts analyzed and compared
to a similar  house withou t the  special fea ture s in the  same subdivision. (3) The 
energy efficiencv of m aterial s used in bui ldings is being studied in another ERDA 
con trac t with the University of Illinois. (4) The ERDA share of the total pro j­
ect is $230,000. while Southen California Gas Company is spending $247,000 
and the  Mission Viejo Company. $141,000 for a total  share d project cost of 
$618,000. The actual cons truct ion cost only is less than this amount and is re­
quired to be reported to ERDA within 60 days of project completion. (5) After  
the  conclusion of the contract, the homes will sell for $42,000 to 844,000 w ithou t 
the  special MED featur es, and the  extra  costs to the  customer have not yet been 
determined.

In undertaking any of our research projec ts, environmental impacts and 
technology assessments  will be produced, which among other things relate  
energy  used in the building to the building process and choice of building 
mate rials .



Additional information  on this project fol lows below:
The Mission Viejo project (jointly  funded by ERDA, the  Southern Cali­forn ia Gas Company and the Mission Viejo Company) is not directed at  the demonstrat ion of exist ing technology in the abs trac t, nor is that  demonstrat ion aspect  the primary one of the  project . The projec t, rather , is directed at analy z­ing, evalu ating  and developing technical data concerned with  the following :a. Prep aring and validating an equipment selection  procedure and handbook, which can then be marketed by FEA, based on new cri ter ia being developed as pa rt of this project. The cri ter ia are  concerned with selection and sizing equipments based on realist ic high probability  simulation of annual weather data , and to account for thermal  lags of inte rior conditions due to exte rior wea ther  changes due to the na tur al “fly-wheel” effect for  a ll buildings. At pres­ent for residentia l space, equipment is sized on a single design tem peratur e for heat ing or cooling and degree day techniques. These selection cri ter ia tend to oversize equipment and thus resu lt in energy inefficient operation. We believe the method being developed unde r this  program will resu lt in energy savings— and hence dolla r savings for the consumer—and can be reduced to a handbook read ily usable by builders and heat ing contracto rs. The technique will be vali­dated in the course of the  project.
b. Site design techniques will be established and  evaluated which main tain the density of dwelling uni ts ini tial ly planned for, yet allow for energy efficient orientations to be maximized for various styles of houses and various equip­ment selections. Although styles  vary throughout the country, the methodology will be documented for  use elsewhere.
c. Consumer preference  in equipment as well as arc hitectura l design will be evaluated.
d. Undertake detai led evaluatio n of actual performance of technical options which are  or could shor tly be commercially available. These evaluations will allow builders, util ities and financial organizations, working together, to offer and finance such options which reduce energy consumption with minimum in­creases in the monthly cost of housing. A major  pa rt of the ERDA contr ibution to the  projec t is for inst rumenta tion, data collection and analysis. The equip­ment and energy conservation design fea tures being e valuated  include :
1. Value of 2X6 fram ing and increased wall insu lation in a warm/dr .v cl imate. The data obtained will be compared with the exis ting “A rkansas House” built in Merriam County, Arkansas (across the Mississippi River from Memphis, Ten­nessee ), and one being built  at the Brookhaven Natio nal Laboratory. The three projec ts will provide  da ta for a spectrum of clima tic conditions.2. Value of addiner mass to the roof.
3. Evaluation of technical efficiency and consumer prefe rence  for double glazing with Mediterranean style operable shu tte rs between the panes of glass.4. Evaluation of the savings and cost benefits which can be att ributed to the economizer a ir conditioning cycle for single fam ily homes.
5. Eva luate  new techniques and ultimate perfo rmance of applying exte rior  stucco over a membrane to reduce infiltra tion.
6. Eva’uate energy savings  and consumer prefe rence for  vertical ribbing to shade windows.
7. Eva luate  the performance, energy and perceived indoor ai r quality, of selec­tive appliance venting, i.e., vent outside during ai r conditioning season, inside during heating season.
8. Evaluate energy savings and cost benefits for sola r assis ted hot water hea t­ing, space heating, and space cooling.
9. Evaluate cost benefits of hea t recovery and storage.
10. Other  feature s which will be evalua ted in the  context of a house as a sys­tem include water  flow controls , selective exterio r paints , foundation insulat ion, etc.
Another important aspect of the  p rojec t is the evaluation of the feasib ility of resource conserva tion for  building materials . Fo r examp’e, the demonstration houses have been dimensioned such that  no trimming is required of stan dard lengths of lumber delive red to the job site and that  carpeting  (generally petro­leum based synthetic fibers) can be used in stand ard  widths.
Question 4. On page 11 from your state ment you mention that  a  report is being prep ared  for ERDA on energy used in the building industry for construction of buildings. Does this  study include energy consumed by workers going to and from the const ruction site?
Answer. The s tudy considers the tran spo rta tion of material s during  the process from the raw stage  to the finished in-place stage. However, the transportatio n
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energy consumed by workers canno t be determined  due to the wide variances in 
distances from the  job and job location, i.e.. urban area with mass tra ns it versus  
suburban area . Preliminary  indications are  that  the  energy accounted for by 
workers traveling to and from the cons truct ion site is small compared to energy 
consumption in the  building during its  lifet ime.

Question 5. Has  ERDA funded, or does i t plan to fund  in fiscal year 1977, any 
other stud ies on building  construction  conservation? Do you have any stud ies or 
demonstrations under way on the mult iple use of buildings, as an energy saving 
device?

Answer. A broad range  of RD&D programs has been undertaken to determ ine 
the  best techniques for energy conservation in building construction. The fol­
lowing list s projects  that  have eith er been funded by ERDA or will be in FY 
1977, according to present plans, which include aspec ts rela ting  to building con­
struction  con servat ion :

1. Decision Making in the Build ing Process—AIA Research Corp.
2. Energ y Util ization in the Bui-ding Process—University of Illinois.
3. Energy  in Office Buildings—Tish man Research Corp, and Syska-Hennessey.
4. Energy in R estaur ant s—Sambo's R estaurant /N.Y. State .
5. Energy  in Municipal Buildings—Aerospace Corp, and Jersey City.
6. Energy  in Hospital s with  HEW, VA and DOD.
7. Applicat ion of ACES to office bui ldings—Southern Interst ate Nuclear Board.
8. Energ y Used in Schools—with HEW and various school assoc iations.
9. Energy  used in Food Stores—con trac ts to be selected.
10. Energy used in GSA Building a t M anchester, N.H.—NBS.
11. Site Analysis a t Argonne Faci litie s—Pope, Evans and Robbins.
12. CIB W-67 Commission—Building Research Advisory Board.
13. Public Domain Computer Program —ERDA National Labs—LBL/LASL;  

ANL.
14. Minimum Energy House—Southern  C alifo rnia Gas Co.
15. ACES in Single-Family  Homes—Oak Ridge National Lab. and the  Na­

tional Association of Home Builders.
16. Stra tegies for  Incorporating  Energy  Conservation in Housing—Hittm an 

Associates.
17. Energy  Fac tors in Calculating Concrete and Masonry Wall Const ruction— 

National Concrete Masonry Association.
18. Thermal Standards Program—NBS.
The content of these  projects  range from considerat ions of energy consumed 

in the fabr icat ion of building  materials and the ir impact  on th erm al storage in 
buildings to the  consideration  of different approaches  to building construction 
including the  use of mechanical systems with in buildings in order to conserve 
energy. The inves tigat ions of different building types, from res tau ran ts to 
schools, hospital s and other inst itutions,  will examine  problems inhe rent  in those 
generic struc tur al types which must be resolved for optimal energy conservation. 
Multiple building uses

In the planned studie s of schools, we contemplate intensive resea rch in energy 
conservation  in buildings which provide mult iple uses of buildings serving the 
community. For  example, we expect to determine  energy conse rvation techniques 
in the use of buildings used for teach ing during the  day and for oth er community  
purposes, such as hobby and craft  shops, town and club meet ings, adu lt recreation  
(including gymnasiums and pools) and sim ilar activities in evenings and  on 
weekends.

Question 6. On Page  13 you mention that  ERDA is doing some work on hea t 
pumps. Were you aware  that  FEA completed a marketing study  on hea t pumps 
eight  months ago? Why is ERDA involved when heat pumps are  an exis ting 
technology—isn’t th is FEA’s area ?

Answer. ERDA’s hea t pump program picks up where FE A’s leaves off. The FEA 
study on hea t pumps completed by Gordian Associates examined the  energy 
effectiveness, reliability, and marke tability  of resid ential air- to-air  elec tric  heat 
pumps. This  study examined approxim ately  one-th ird of rhe tota l heat  pump’s 
applica tions.

ERDA’s heat pump program is being ini tia ted  by a study to investigate  the 
sta te of the  ar t of the balance  of t he  h eat pump’s applica tions not studied in the 
FEA study. This  new study  will indicate  th e present day heat  pump’s weaknesses 
and iden tify where priv ate secto r R&D is being performed to eliminate these 
weaknesses. Projections will be made as to the energy savin gs that  will resu lt 
when more efficient heat pumps are being man ufactured  and used. Est ima tes will
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be made of the new high-efficient heat pump product entry dates with and with­
out a Federal heat pump RD&D program. Init ial  estimates indicate t liat  a Federal 
hea t pump KD&D program will acce lerate the  entry of new energy conserving 
hea t pumps into the market place by 2 to 5 years and could save 292 million BOE 
by 1985.

Specific a reas  where RD&D efforts should be focused are  in the development 
of more effective hea t tra nsfer  devices, four-way switching valves, defro st con­
trols, part -load performance, and the  reduction of ini tia l cost for hea t pump 
systems.

ERDA is addressing  the problem of future  hea t pump RD&D work. FEA is 
prim arily concerned with acce lerat ing the  commercia lization  of present-day heat 
pumps where they will make a significant cont ribut ion to rationa l energy sav­
ings. As an example, ERDA is sponsoring a project for a thermal ly activa ted 
hea t pump with Consolidated Natural Gas. This  heat pump would represent a 
stri king technological advance over hea t pumps prese ntly on the market .

Question 7. On Page 2 of your statement you say that  “The Buildings and 
Community Systems program focuses its  atte ntion on the  development of prac­
tical energy savings technology . . .” What do you mean by prac tical? Isn ’t 
this a narrow focus for an agency th at  is supposed to be seeking out and testing 
new energy ideas?

Ainswer. By practical we a re emphasiz ing research and development  of energy 
conservation  applications to build ings which is usua lly with in the scope of 
nea r term technology. These technologies many times have gre at energy saving 
poten tials,  but have not, due to current development  of the industry and the 
pas t avai labi lity  of low cost energy, been applied to our Nation’s buildings. It 
is this applied research as well as the  development of new energy saving pro­
cedures and design tha t we are  undertaking.  Although ther e is an emphasis in 
the  program now on near term technology, we are  keeping an effort going to 
bring to fru ition  longer term technology.

There are two crit eria that  must  be satisfied at  a minimum, for projects con­
sidered for ERDA sup por t: (a)  energy savings must be significan t on a national 
scale so as to make a meaningful contribution to nat ional energy savings goals, 
and (b) such energy savings must be achievable in cost-effective ways, so as 
to create the commercial clima te in which the energy saving technologies can 
become pract ical in the sense that  they are commercially viable.

Question 8. W hat energy conservation cri teri a are you applying in the location 
of ERDA regional offices?

Answer. One of the major objectives in locating ERDA centers is to make 
them accessible to a wide var iety  of State , Federal and local organizations , as 
well as other Federal regiona l offices. OMB has a policy for the location of Fed­
eral  field offices which ERDA atte mpts to adhere to where possible. ERDA lo­
cates ERDA centers and operations offices near major faciliti es such as national 
laboratories and addit ional ly locates  s atel lite  offices in a nearby Federal regional 
city.

Although the principal historical reasons for locat ing ERDA regional offices 
had lit tle  to do with energy conservation specifically, we have been lucky in 
evolving a distr ibution of faci lities  that  is consonant with energy conservation 
goals. Accessibility and decreased travel reoui rements will continue to be a 
major fac tor in the selection of locations for ERDA centers.

For  example, the Oak Ridge Opera tions Office is located near the Oak Ridge 
Nat iona l Laboratory , with a sate llite  office located in the Federal  regional city 
of Atlanta . The San Francisco Opera tions Office is located in Oakland, near  to 
both the  Lawrence Livermore Laboratory and the  Lawrence Berkeley Labora­
tory, and  in nearby San Franc isco is a sate llite  office for aspec ts of ERDA opera­
tions  th at  are  of immediate concern to the  public.

Question 9. Has  the Federal  Government developed a coordinated  energy con­
servation plan, with definite energ y. saving goals, which could guide Federal 
energy conservation efforts  in th is country?

Answer. The cur ren t plan for energy conserva tion is embodied in the publica­
tion ERDA-76, relev ant portions of which are attached. A more comprehensive 
energy conserva tion plan is currently under development in ERDA’s Office of 
Conservation Planning  and Analysis, and will focus prim arily on balancing the 
opportuni ties for  energy savings, among all important end-use sectors.

A completely coordinated conserva tion plan which involves ERDA’s end-use 
conservation  programs, the energy productive secto r and oth er important sec­
tors. is being developed unde r ERDA’s Assistan t Admin istrator  for Plann ing 
and Analysis.
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Question 10. Yesterday, Mr. Leo Daly told this Subcommittee th at  if all the 
Nation's buildings which are  projected to be in use in 1990 were converted to 
energy efficiency buildings, we would save an equivalent  of over 12 million barrels 
of petroleum per  day. Do you agree with this estim ate?  In your  estim ation , is 
this goal achievab le? If not, then wha t are  we going to have to do to realize such 
a sav ing by 1990?

Answer. The specific saving objectives, for the  near term and  mid term  have 
been defined in “Crea ting Energy Choices for the  Fu tur e’’ ERDA 70, Volume 2. 
There  will also be savings  immediately from thi s program (now to 1980). The 
specific energy saving tar get s a re :

Immediate (1980) : To effect a decrease in energy consumption for immediate 
ann ual  savings on the order of 0.8 million BPDE.

Near-T erm (-1985) :
To perm it a decrease  in energy consumption in exis ting buildings and 

community systems of 20 percent and in new buildings  and community sys­
tems of 30 percent, for a tota l projected annual energy savings of 2.4 million 
BPDE.

To promote  the  development of more energy  efficient household, commercial 
* and recreationa l appliances and  equipment to achieve  a reduc tion in the

energy consumption of consumer products.
Mid-Term (-2000) :

To permit a decrease in the  un it consumption of energy in exis ting build- 
. ings and community  systems by 30 percent , and in new bui ldings, community
’ systems and consumer products by 50 percent, for a tota l projected annual

energy savings of 4.1 million BPDE.
To develop and dem onst rate conservation  technology and effect insti tu­

tional changes  to aid the widespread  utili zatio n of sola r energy for heat ing 
and cooling buildings, thereby reducing the otherw ise required consumption 
of nonrenewable resources by 12 pe rcent by the year 2000.

Fu tur e energy consumption in buildings will res t on more than one factor. 
Several are  involved: (1) the energy efficiency of new stru ctures , (2) how many- 
new buildings are  constructed, (3) the  care given to the opera tion of our tota l 
building inventory  (private, government, indu str ial ), and (4) the  effort we apply 
to r efitt ing exis ting buildings. None of these areas of energy management can be 
forgotten if we are to maximize ou r savings.

A National Plan fob Energy Research, Development and Demonstration : 
Creating Energy Choices for the F uture 1976

CHIE F PROGRAMMATIC TH RU ST 8

Because  Volume II of the Plan is designed to present prog rammatic efforts in 
considerable  detai l, the remaining section of this  chapter  concentrates on those 
broad are as crit ica l to achieving energy goals. For most of the high-prio rity pro­
grams to be pursued in the near- and mid-term, these crit ical  are as  involve: (1) 
acce lerat ing the market penetra tion  of energy supply and conservation tech­
nologies in or ente ring  commercial st atus ; and (2) ensuring the  environmental 
acceptabili ty of these technologies (including health, safety, social, and  aestheti c 
fac tor s).  For high-priori ty programs in the longer term, i.e., chiefly those for the 
essentially  inexh aust ible energy sources, the criti cal area is identifying and over­
coming techn ical and environmental  problems in the ear lie r resea rch, develop­
ment, and demons tration program phases.

In each of these two groups, the P lan con siders : 
i The criti cal problems of each technology that  prevent market penetrat ion

and environmental acceptabi lity for the near- term and technological success 
for the  longer term programs. The form er aspects of technology development  

f tend to be the  ones tha t have received the leas t atte ntion in the  past , are
likely to pose the g reat est hurd les to be overcome, and will r equ ire the closest 
coordination between the government and the private sector. Consequently, 
they receive more extended treatm ent  in the technology discussions.

The stra teg ic approach to be taken by the government—within the context 
of the Plan—and the larger, complementary role the private secto r is ex­
pected to play. Each technology requ ires a program designed to meet its 
pa rti cu lar  development needs. As discussed in Chap ter I. a government role 
is justif ied unde r selected conditions—e.g., when a low or uncerta in level of 
private return  on investment bars private action even though significant  
social (publ ic) benefits could be achieved, or where  the ra te  of implemen-



318

tati on of the pr ivat e sector would desirably be accelerated through assistance 
in addressing key uncerta inties and/o r inst itu tional  obstacles. If the Nation’s 
overall efforts are to mesh effectively, each sector  needs to unde rstan d the 
cur ren t approach  to introducing the technologies and the roles expected 
of each.

The specific programm atic efforts being considered or already under way 
to implement the  stra tegic approach. In some area s, current efforts are  ex­
tensive  ; in others,  they are  minimal in the expectatio n th at  normal  market 
forces will cause the implementation of th e technologies ; and, in s till  others, 
efforts are  contingent on inte rim results , furth er  analysis, or negot iations  
between the government and priv ate  firms.

In  the discussion that  follows, the seven high-priority technologies becoming 
available  in the near- and  mid-term are addressed  before the  three longer term 
technologies. Tlie orde r of presentation is :

1. Conservat ion
2. Light wa ter  reactors
3. Enhanced oil and  gas recovery
4. Direc t coal uti liza tion
5. Synthetic fuels
6. Geothermal
7. Solar heatin g and  cooling
8. Breeder reactors
9. Fusion.
10. Solar electric

Additional deta il on these  and othe r Federal  Technology efforts is presen ted 
in Volume II of this Plan being published separate ly.

CON SERV ATION TECHNO LOG IES

In the aggregate, conservation technologies—i.e., those perm ittin g a more 
efficient use of energy—will con tribu te sub stan tial ly to balanc ing the domestic 
energy supply and demand. ERDA-48 estim ated  th at  full  implementation of 
more efficient technologies would permit continued economic growth without 
increased levels of imports through  1985; by the year 2000, sucli technologies 
would permit tota l energy consumption to be 25 percent less than it would be 
without the ir adoption (Scenario 1 of ERDA-48). Moreover, many of these, 
technologies can have a more immediate—i.e., within 5 years—impact than those 
discussed later .

It  must also be recognized th at  conservation  technologies provide a potential 
cost-effective alternativ e to development of more supply technologies—i.e., in 
many instances, it will cost less to save a  b arrel of oil (e.g., through more energy 
efficient home h eatin g) than it will to develop a new bar rel  of supply. This  con­
clusion was suggested by the conservation scenar ios of ERDA-48 (see Appendix 
B) , which indicated that  nat ional energy needs could be met at  lowest cost by 
employing improved efficiencies in end-use. Although these scenarios were not 
able to reflect the costs of modifying end-use inst alla tions, the large  difference 
in tota l costs among scenar ios indicated that  ample financia l margin  exis ts to 
cover these additional costs and still  provide a low-cost solution. Moreover, the 
bar rel  saved will make more of the finite resource available for fut ure  needs.

Final ly, these technologies genera lly will help meet energy needs with  the 
least adverse impact  on the environment. Specifically, as conserva tion actions  
reduce energy consumption levels, pollutan t emissions and disruptions will be 
decreased because of reduced energy extraction and tran spo rta tion activi ty, re­
duced fossil-fuel combustion, and the lessened need for  disposal  of waste hea t 
and  other materials . In addition, reduced energy consumption will extend  the 
avai labi lity  of fossil energy resources and allow time to develop technologies 
th at  use inexhaus tible  energy sources (e.g., solar,  fusion, breeder reactors) .

The advantages of conservation technologies are  expressed generally above. 
The rate of applica tion and introduction of conservation technolosries in specific 
instances  will be determined by the comparative  economics and social accep tabil­
ity  of the  avai lable  alternatives.

Many of these advanta ges  were recognized in the recent enactment  of the 
Energy  Policy and Conservation Act. The sta ted  purpose of the Act is to “reduce 
domestic energy consumption through the  operat ion of specific voluntary and 
mandatory conserva tion p rograms.”

The key conservation technologies unde r conside ration differ significan tly from 
supply technologies discussed later in this  chapter. Specifically, the ir number,
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the ir diversity , and the relatively smal l energy cont ribution of any one preclude 
a single approach ; rather , a broadly conceived stra tegy  is needed. The nature  
of the  conserva tion technologies ready for market pene tration, the problems to be 
surmounted to gain adoption, and the  broad-based stra tegy for fac ilit ating the ir 
penetra tion  of the market follow.

TH E OPP ORTUNIT IES

The Nation has  manifo ld opportunitie s for greate r efficiency in the use of 
energy. Many are  sufficiently developed to pe rmit the ir rapid marke t p enet ration. 
They fall  into  four groups:

1. In dustr y con serration.-—The ind ust ria l secto r current ly consumes 40 percent  
of the Nat ion’s energy. Reduction  of thi s level of energy consumption will 
requ ire a systematic evalu ation  of the  ind ust ria l processes involved and  a 
dete rmination of those processes in which increases in thermodynamic efficiency 
can be achieved. Indust ry has made sub stantial progress in thi s regard, but 
more remains  to be done. A host of more efficient technologies—some specific to 
individual indust ries  and others applicable to many industries—is known. Many 
of these  promise efficiency improvements of more tha n 30 percent. By imple­
menting the  successful resu lts of RD&D. projected indust rial  energy consump­
tion can be decreased by up to 17 percent per un it of output  (equ ivale nt to 
1.8 to 2.7 million aggregate barrels  of petroleum equivalents per  day (BPDE)  
by 1985).

Some of these  more efficient tech nologies :
Inte rmediate  temperatur e heat pumps to minimize primary fuel con­

sumption
Brayton cycle turb ine generators  to produce elec trici ty from the therm al 

discharge  of furnaces (e.g., alu minum smel ter or glass  kiln)
Hea t tra nsfer/the rm al storage techniques to cascade  energy flow within 

process indust ries
High tem perature ins ula tion/refractories 
Was te heat recu pera tors  and regenera tors.

2. Buildings conserva tion.—Commercial establish ments and residen tial  hous­
ing, which consume 29 percent of all energy in the  U.S., present a number of 
opportunitie s to improve energy efficiency. Full understand ing of these  opportu­
nitie s requ ires  a systematic evaluation of essen tial factors  a ssociated with  meet­
ing a community  energy needs. Thre e are as seem to hold large promise. Firs t, 
a number  of specific technologies exi st—notably in insulation,  shell design and 
heating, vent ilat ing, and ai r conditioning—tha t need to be integrated and may 
require innovative  marketin g by industry to motivate  consumers to accept and 
inst all them. Second, waste energy can be used more effectively in community 
systems. Third, some new technologies, such as th e Annual Cycle Energy System,* 
appear promis ing but requ ire fu rth er  test ing an d/or  development.

Implementation  of the resu lts of these  RD&D efforts could save 2.0 to 2.8 mil­
lion BPDE  by the  yea r 1985.

3. Transporta tion energy conservation.—The transp ortation sector, which 
consumes 31 percent of total  U.S. energy, can reduce its petro’eum consumption 
by using proven technologies and by implementing well-studied operational 
changes, inc lud ing :

Retrofitted aerodrag reduc tion devices on long-haul trucks 
Reduced horsepower losses on accessory drive  for auto s and  trucks 
Use of drag reduc tion devices between fre igh t cars  on tra ins 
New, energy-efficient engines for  autos.

These improvements are expected to achieve savings of about 0.5-0.7 million 
BPDE by 1985.**

4. Elec tric energy syst ems.—The elect ric uti lity  secto r presently  uses about  
27 percent *** of all U.S. energy consumed. This  percentage is expected to inc rease  
sub stan tial ly in the  year s ahead. Significant energy savings—expected to be

•A nn ua l Cycle  Ener gy Sv ste ms (A CE S)  fo r Bui ld ings . A syste m po te nti al ly  ap pl icab le  
to  th e re si den ti al  an d sm al l co mmercial  bu ildi ng s m ar ket  fo r sp ac e hea ti ng  in w in te r an d 
cooli ng  in summer . P ro pe rly sl»e d w at er  st ora ge ta nk s ar e in co rp or at ed  in  new  bu ildi ng  de­
sig ns . in cl ud in g use  of  h ea t pu mps . H ea t is  ex tr ac te d fro m st or ag e w ate r in th e w in te r ; ice 
o r chill ed  w ate r in  st ora ge is  u sed  to  cool in th e summer.

•♦ The  sa vi ng s en vi sio ne d ar e in ad di tion  to  th os e cu rr en tl y  be ing pu rs ue d by D et ro it  
(e.g..  li gh te r weigh t ca rs ),  bu t ma y be includ ed  by m an ufa ct u re rs  in  th e effic ienc y im pr ov e­
m en ts  re ce nt ly  m an da te d by legi slat io n.

♦••Th’s 27 percen t is included in the preceding three end-use sectors and is therefore 
nonaddit ive.
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1.0-1.5 million BPDE by 1985—can be achieved  by using  improved equipment, and  by al tering consumption patte rns,  system struc tur es and operations. Substan­
tia l capital and land savings  and savings of oil can also be achieved. There are  a number of opportun ities  for near-term savings, such as electric load manage­ment, application of ene rgy storage, and removal of con stra ints  to more efficient higher voltage transmission lines. A reliab le elect ric energy system is also the criti cal link between advanced source technologies and end-use.

In addition to these  oppor tunitie s, a continuing stream of new ideas and pro j­ects flows from the scientific community, individual inventors, and entrepreneurs. 
For example, recent priv ate efforts have produced more efficient light sources and therm ally activated heat pumps. Moreover, technological opportunit ies need to be considered in the  light  of alte rna tive socio-economic-regulatory actions such as standa rds  and  innovative financing.

market  barriers

By and large, most of these conserva tion technologies will have to overcome problems of economic uncer taint ies, and normal  resis tance to the acceptance of new “products.” Economic ba rriers  will dimin ish as  fuel prices rise and as more economical conservation technologies become available.  For example, as fuel becomes relatively  more exixensive, end-users will be increasingly likely to invest 
in initially more expensive new technologies in the  knowledge th at  overall (i.e., life-cycle) costs will be comixetitive for a given level of ou tput.  This “conversion” process will occur naturally but slowly with in the market.  In some instances the  large, poten tial benefits may jus tify  government action in the  form of eco­nomic incentives or RI)&D assistance.

In addition to the  economic bar rier s the re are severa l other kinds that  must be considered in mapping implementation stra tegie s. Specifically, end-users may be reluc tant  to invest in new technologies because they do not know whether the  technologies will perform as designed, or whe ther  they will be rel iab le; de­velopers and  manufacturers are  sometimes reluctant  to crea te new technologies 
lxecause they do not know whether they can, in an accep table time frame, meet the inst itutional  t es ts posed by sta te and  local governments, lending insti tutions, unions, and  other key groups whose s upport is required to implement new ap­proaches in lite rally every segment of  society. For e xamp le:

1. Most indiv iduals and some industries are unaccustomed to using life-cycle costing as a basis for purchase  decisions, and  tend to  make decisions on the basis of lowest ini tia l cost. If  companies continue to make investm ent decisions solely on the basis  of int itial cost, some new technologies (e.g., long-life light sources, and integrated appliances for mobile homes) will fail to realize full potential.
2. Personal taste and value are  often wedded to exis ting technologies. For example, the changes  in home appea rance  caused  by the insta llat ion of solar heat ing may be an imp orta nt deterre nt to some prospective buyers, and the “look” of low drag automobiles and trucks may impede thei r acceptance by potential  operators.
3. Vendors may be deterre d from marketin g a device because new and unex­pected environmental stan dar ds might inhibit the  use of a technology before the inves tment  for  development and marke ting can be recovered.
4. Even though a basic technology is avai lable , man ufacturers  may have  to overcome numerous other technological hurd les and some inst itut iona l hurd les to adap t the technology to partic ula r markets. This  effort  may grea tly com­pound the economic uncertain ties.
5. Potential  users may be unsure whether the first generation of a technology 

will perform as adve rtised. The problem is accentuated where the avai lable  technologies have not been sufficiently demonstrated. Pote ntia l consumers  cannot afford operating fuel-saving products at a loss, especially when no significant gain resu lts from being the first  operato r of a new technology.
Final ly, market penetra tion  of conservation technologies may be impeded by a range of valid environmental, human heal th, and safe ty considerations. All new 

or modified energy rela ted technologies must, of course, meet any exist ing pollu­tion control requi rements and many are  required to meet new source ixerfbrmance stan dards. In improving energy efficiency in commercial estab lishments and 
residentia l housing through improved insu lation or reduced venti lation, for example, the potential  hazards of increased exposure to fine part icu lates from 
insulation  or the effects on human heal th of reduced ventil ation  must be 
evaluated.
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In addit ion, exotic technologies an d/or  fuels producing  elect ricity  may produce 
some negat ive environmental impacts. For example, higher  temperature com­
bustion will substantially  increase cer tain  types of emission (especially NOX), 
higher tem peratur e wastewater, and increase material dete rioration. The use 
of cer tain fuels  (e.g., nitrogen- and sulphur-bearin g oils) in conjunction  with 
high -tem pera ture  cycles will likely adversely  affec t a ir  emissions.

On the posit ive side, quant ificat ion of the envi ronmental benefits resu lting  
from reduced  energy consumption may help overcome ins titu tional  and social 
barrie rs impeding large-scale conservation.

STRATEGIC APPROACH

In recognition of the need to address  these general commercia l and socioeco­
nomic factors, the  st rate gic  approach to bringing a large  number of conservation 
technologies into use in the nea r term incorporates live main elements:

1. A national policy conducive to the adoption of energy-efficient technologies.— 
An element o f this policy is the  enac tment of th e Energy Policy a nd Conservation 
Act* which, in part,  provides  f o r:

I* A gradua l removal of oil price  con trols, to encourage norma l workings of
the marke tplace—i.e., to increase supply and to reduce demand

Insurin g the  continuing progress in the improvement o f autom otive energy 
efficiencies, to ensure  consumer adoption of more energy efficient automotive

► technologies
The identi fication of are as  for improving the energy efficiency of majo r 

household appliances, to encourage consumers  to make  the most energy- 
efficient choices

Working with energy-in tensive  industr ies,  to encourage the adoption of 
exis ting  conservation  technologies

Federal  conservation efforts, to be carried  out through procuremen t 
policies and through a 10-year plan rela tive  to federally owned or  leased 
buildings.

2. A 0- to 5-year planning horizon.— In addit ion to the  near- (1985). mid- 
(1985-2000), and long-term (post 2000) planning horizons estab lished by ERDA’s 
enabl ing legisla tion, a new planning horizon—0 to 5 year s—will be included 
in the annual energy RD&D Plan. Opportuni ties in nuclea r, foss il, solar, and othe r 
technical areas will be included, although the predominant oppo rtuni ties will 
probably  be in the conserva tion program. Fuel  subs titu tion  opportuni ties also 
will be sought because of the beneficial impac t on oil imports  and relief of gas 
shortages. This  5-year focus is intended to roll forw ard each year. The process 
will be in stitu tionalized and monitored for successes and failu res. The resu lts of 
the  init ial  ERDA review will be coordinated  with  other  int eres ted agencies, p art ic­
ula rly  FEA, to ensure a proper overall  governmental approach is being designed 
and the  best opportuni ties are  being identified. Indust ry views will also be sought  
in this  design phase to ensure th at  any government action assists and provides 
incentives to indu stry  rat he r than result  in preemptive, unneeded, or irre leva nt 
government ac tion.

Although some of these technological improvements will begin to appear  in  the 
marketplace between now and 1980, it may be cost effective for government to 

ass ist indust ry in accelerating the ir introduction and acceptance by the American 
public.

3. Accelerated identif ication of promising technologies (narticularly within  
the 5-ycar horizon) and dissemination of information about the ir applicat ion in

> potential end-users.—For  some time, FEA has had  a program to identify con­
serva tion oppor tunit ies in industry , buildings , and tran spo rtat ion . Other  involved 
agencies include the  Cooperative Exten sion Service, Departm ent of Commerce

r and Housing and Urban Development.
4. Integ ration o f market and in stitutiona l barriers into the plans for  developing 

the most att rac tive  conservation technologies and for  fae ilita tina  thei r imple­
mentation.—A general approach is being developed to consider implem entation 
barriers  at  the  inception and thro ughout  the RD&D planning  process. (See 
Chap ter V .)

5. Demonstra tion programs to work out the  implem entat ion detail s of more 
complex technological approaches.—Such efforts will most likely be needed in 
the highly fragm ented building  indu stry . Leading candida tes for such programs 
include the  Annual Cycle Energy System, integrated housing, and community

•P ubli c La w 94 -1 63 .



energy systems. Simila rly, demonstrations of conse rvation technologies with 
broad industr ial applicability may be justif ied. The app ropriate government role 
in this a rea  will be determined by further analysis  of promising technologies and 
by socioeconomic resea rch that  diagnose barriers  and the cost effectiveness of 
alternativ e approaches to overcoming them.

ACTION PROGRAM

The principal e lements.of a Fede ral program to carry out the strategy outlined 
above inclu de:

Carry ing out the provisions of the Energy Policy Conservation Act within Fed­
era l Energy Administrat ion, and the  Department of Commerce

Encouraging the p riva te sector to implement conservation and fuel-substitution  
technologies w ithin the 5-year planning horizon

Estab lishing a jo int FEA and ERDA planning and implementation capab ility
Developing a capability for :
Identifying the energy-savings technologies that  are  att rac tive from the point 

of view of cost and implementation
Developing energy-consumption stan dards
Identifying environmental costs and  benefits
Verifying technology c apabilit ies
Informing end-users about new technologies
Identifying and assisting  in removing inst itu tional  obstacles
Carry ing out  demonstration  programs a s approp riate .

LIGH T WATER REACTORS

Although forecasts vary, most show nuclear power as a majo r factor in meeting 
U.S. energy needs by the end of this  century. A typic al forecast is for an insta lled 
nuclear  capacity building  from the present level of 39.6 millions of kilow atts of 
capac ity (gigawa tts—GWe) to 76-76 GWe by 1980, increasing to 160-185 GWe 
by 1985,265-340 GWe by 1990, and 450-800 GWe by 2000.*

Indu stry  and Government, in cooperation, have  brought  light water power r eac­
tors to the ir cur ren t sta tus  of safety and economic viability. As a result,  this  
energy source prese ntly supplies some 8 percent of U.S. electr icity demand. 
Although several problems impede rapid m arke t penet ration (e.g., long lead t imes ; 
evolving regulatory require ments ; less than  desired  plant reliab ility and ava ila­
bility, a fea ture  also shared with  large coal plant s, and high capi tal cos ts**), 
over 200 nuclear power plants have now been committed or  ordered.

To bring the technology’ of ligh t w ater  re acto rs to full economic frui tion several  
pa rts  of the fuel cycle must be valida ted—technically, commercially  and environ­
mentally. In brief, the a reas  requiring increased emphas is a re ;

Bet ter definition (i.e., in terms of location, grade, exten t, economics and 
avail abili ty) of recoverable domestic uraniu m resources  

TA BL E III—7

Re se rves s Potential Total

Cutoff co st :’
10....................................................
15...........................  .........
30 ..................................... ..........................................

315,000 1,00 0,00 0 1,315 ,000
420,0 00 1,620 ,000 2,0 40,000
600,0 00 2,90 0,000 3, 500,000

1 Recovery cost per pound.
’ In addition, 90,000 tons of by-product is expected through 2000.

Success in the tra nsfer  of responsibility for uranium enrichment to priv ate 
indu stry  and progress in ini tia ting new U.S. capac ity to meet future  U.S. and 
overseas demand for  enrichment services.

•In clu des up to 60-80  GWe of breeders, ass um ing  successful completion  of the breeder  deve lonm ent prog ram.
••D espi te  hig her  ca pi ta l cos ts, nuc lear ene rgy ’s low er fuel  cos ts (compared wi th foss il fue ls) allow power to he nroduced a t a lower cost  in most of the Nat ion.  Only In those areas of the  West, where abun dant , low sulphur  coal reserves can be mined cheaply is nuclear 

power n ot cu rre nt ly  com petitive. Of course  such es tim ates  depend on the  accurac y of fu tu re  es tim ate s of both nucle ar and  coal costs.



323

A commercial fuel reprocessing and recycling capacity.
Demonst rated  safe and environmentally  acceptable waste treatm ent  and stor ­

age and disposal processes and facilities.
Improved LW R technology.
Strengthened  safeguards.

UR AN IUM RESOURCES

If  the  use of ligh t water reac tors  using  domestic uran ium resources is to ex­
pand  a s projected, an increase in the domestic uran ium resources mus t also take 
place. Although uncerta inties about the  extent of uran ium and the  economics 
of its recoverj- exist, ERDA’s present assessment (see Table  111-7, above) is 
th at  the  re serve base is adequate  to provide for all operating  and planned power 
reactor s (235,000 MWe) and to pe rmit f ur ther  growth even without the recycling 
of pluton ium and uranium. However, currently identified economic-grade ($30 
or less per  pound product ion cost) uran ium resources may be inad equate to 
supp ort the  postulate d long-term expansion of ligh t water  reactors beyond 1990 
for the ir lifetime. Thus, add itional major quantit ies of uranium resources of all 
grades must  be identified and developed into reserves.

UR ANIUM  RESOURCES— TONS OF UR AN IUM OXIDE (UsOs)

The necessary indust rial  commitment to explo ration and expans ion of produc­
tion capacity  to  ensure  ad equate development of resources has  been reta rded . To 
identify areas favorable  for uranium explo ration , to assess more completely 
the resource base, and to improve explorat ion and ext rac tion technology, a 
comprehensive government program, Natio nal Uran ium Resource Evaluatio n 
(NURE) has been in progress for abou t 2 years.  Under  ERDA’s direction, 
it is designed to provide a systematic and extensive survey of the conterminous 
U.S. and Alaska bj’ FY 1981. NURE is expected  to ident ify locali ties that  appea r 
favorable for detailed  exploration .

[Whereupon, at 12:25 p.m., the subcommittee adjourned, to recon­
vene subject to the call of the Chair.]
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